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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


SCIENCE AND THE PRACTICAL PROBLEMS 
OF THE FUTURE* 

THe end of the world has long been a 
favorite subject of speculation. The an- 
cjents and our forefathers of the middle 
ages were pleased to imagine some sudden 
final disaster; as by fire. Science in our 
own day furnishes a basis for a more 
definite forecast. Sudden catastrophe is 
still by no means precluded, for astrono- 
mers have occasionally witnessed outbursts 
in other regions of the universe which may 
have produced profound changes through- 
out neighborhoods like our solar system 
and have brought to some tragic end life 
on planets like the earth. 

With the development of the doctrine of 
energy has come the conviction of an end 
of the world; inevitable, as the death of 
the individual is inevitable. In neither 
case, however, is longevity to be regarded 
as necessarily beyond human control. 
Biologists are beginning to intimate, and 
it would seem with growing confidence, the 
possibility, remote but thinkable, of a con- 
siderable extension of the term of bodily 
life. Equally conceivable is it that the 
race, if it become sufficiently wise before 
old age overtakes it, may so modify and. 
control the conditions of life as to greatly 
prolong its career. 

We do not need to consider a conceivable 
end by cosmic catastrophe any more than 


1 Address of the retiring president of the Amer- 
ican Association for the Advancement of Science, 
Baltimore, 1908. 
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the individual in estimating the number of 
years that he may reasonably hope to live 
would take into account death by lightning 
—were that the only death, he might look 
forward to a very long life. Neither need 
we consider the accuracy of the forecasts 
of the probable future of the sun any more 
than the individual takes into account 
probable geological and climatic changes as 
having any bearing on his own expectancy 
of life. The drama of human existence 
on the earth is a fleeting show when meas- 
ured in terms of the duration of the sun. 
The exhaustion of our supply of fixed 
nitrogen, a contingeney diseussed some 
years ago by Sir William Crookes, and of 
our free oxygen which was more recently 
suggested by Lord Kelvin are factors that 
bring the question of the duration of 
human activity somewhat nearer home but 
they are still so remote as to be of no 
immediate practical importance. Other 
factors there are, however, that are not 
only immediate but rapidly becoming im- 
minent and pressing. 

At the recent conference on the con- 
versation of resources which met at the 
White House at the invitation of the presi- 
dent of the United States notes of warn- 
ing were sounded concerning the coming 
exhaustion of coal, wood, ores and soils. 
Whether or not we accept as exact the 
estimates furnished by experts on that im- 
pressive occasion, there is no doubt that we 
are approaching the end of our available 
resources and that the near future will 
have momentous problems to face. 

Certain things are clear. 

First. Unchecked wastefulness as ex- 
hibited, for example, in the extermination 
of the bison, in the destruction of forests, 
in the exhaustion of the soil, in the disap- 
pearance from our coasts and streams, that 
once teemed with fish, of this important 
source of food supply, in the pouring into 
the air of an incredible amount of unused 
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fuel from hundreds of thousands of coke 
ovens must cease or our ruthless exploita- 
tion will bring disaster on generations soon 
to come. The prevention of these and 
countless other manifestations of indi- 
vidual and corporate greed is a problem 
for the economist and the law-maker 
although they will searcely succeed in its 
solution without ealling science to their 
aid. 

Second. Saving and thrift offer at best 
only a postponement of the day of distress. 
The end of our supplies of coal and 
petroleum must ultimately be reached. 
Forests may be renewed and the soil re- 
stored to its maximum fertility but the 
problem which is presently to confront the 
race is that of civilized existence without 
recourse to energy stored by the slow 
processes of nature. This problem must 
be definitely solved before the complete ex- 
haustion of our inherited capital. 

Third. The problem is not without con- 
eeivable solution, since the annual acces- 
sion of energy from the sun, did we know 
how to utilize it without awaiting the slow 
processes of storage employed by nature, 
is ample for every thinkable need of the 
future inhabitants of our planet. Esti- 
mates of the constant of solar radiation 
show that about 2.18 kilowatts of power is 
continually received from the sun for 
every square meter of the earth’s surface 
or over seven and a half millions of horse- 
power per square mile. The present use 
of power in the United States is about 
eighty million horse-power or one horse- 
power per capita. This quantity is likely 
to inerease more rapidly than the popula- 
tion in the future unless curtailed by lack: 
of fuel, but it is evident that a very small 
fraction of the sun’s radiation would meet 
all demands. 

Now abundant power is soon to be the 
factor upon which material advancement 
will chiefly depend. To obtain it in the 
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face of the disappearance of coal and 
petroleum will be imperative. For success 
in this, upon which in the immediate 
future the welfare of the race and ulti- 
mately its very perpetuity is to depend, we 
must look to science. Mere ingenuity or 
inventiveness, however widely developed, 
will not suffice. The inventor and the engi- 
neer ean but utilize and apply the material 
which the man of science provides and 
with the exhaustion of our stores of scien- 
tifie knowledge civilization must halt. 

It is of this fundamental relation of sci- 
ence to the progress of our civilization 
that I wish to speak. The fact that ma- 
terial progress is based upon science seems 
to be but dimly understood. It appears to 
be generally supposed that it is to the 
inventor and to those who use his devices 
that we owe our present advantages over 
our forefathers. I would not belittle the 
achievements of the so-called practical 
man, but the public must be taught that 
application can never run ahead of the 
knowledge to be applied and that the only 
road to higher achievement in practical 
things is by the further development of 
pure science. 

The main product of science, using that 
word in its broadest sense, is knowledge; 
among its by-products are the technological 
arts, including invention, engineering in all 
its branches and modern industry. Not all 
industries have attained the character of 
a technological art. Burning the woods to 
drive out game and thus obtain a dinner, 
is a form of industry. Like it in character 
are some very large industries, such as 
agriculture of the sort that impoverishes 
the soil; lumbering that destroys forests 
and incidentally ruins rivers and increases 
erosion; coke making by processes that 
waste forty per cent. of the energy of coal. 
The production of power from coal by 
means of the steam boiler and the recipro- 
cating engine we at present regard as a 
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highly developed technological art; yet it 
is a process which at the very best converts 
less than ten per cent. of the total stored 
energy of the fuel into available form. 
If the ultimate purpose of this power is 
the production of light, we by our present 
methods suffer a second waste of ninety 
per cent. or more, so that the efficiency of 
the combined processes is but a fraction of 
one per cent. These things are excusable 
while ignorance lasts. They become crim- 
inal with realization of the results and are 
inconceivable in a community of fully de- 
veloped civilization. Science paves the 
way for the gradual supplanting of these 
barbarous methods by more refined and 
rational processes, but they often persist 
long after they are known to be injurious 
to the public welfare because they happen 
to serve some selfish individual or corpo- 
rate purpose. In such cases it is to science 
again that we must look for the develop- 
ment of an enlightened publie opinion that 
will end them. 

Nearly all really important technical ad- 
vanees have their origin in communities 
where the great fundamental sciences are 
most extensively and successfully culti- 
vated. In the field of artificial illumina- 
tion, to take a concrete example, each suc- 
cessive improvement over the tallow-dips 
and whale-oil lamps of our ancestors has 
come to us from over the water. 

The first building to be lighted by coal- 
gas was the chemical laboratory at Wiirtz- 
burg (1789). Illuminating oils were being 
made from petroleum by Binney and 
Young, in England (1850), at a time when 
we were bottling our crude oil and selling 
it for liniment. 

During the later years of the nineteenth 
century occurred the sudden development 
of are-lighting in this country; a change 
from darkness to light unprecedented and 
almost unimaginable. This magical trans- 
formation from conditions but little re- 
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moved from medieval darkness was largely 
due to the ingenuity of Farmer, Brush, 
Elihu Thomson, Weston and numerous 
other American inventors, backed by an 
energetic people keen to adopt whatever 
appeals to them. The electric are, how- 
ever, was discovered by Sir Humphry 
Davy (1806). It was the development of 
the voltaic battery by Grove and Bunsen 
(1840) that gave the first impetus to 
electric lighting, and of the dynamo by 
Gramme and Siemens that made it a com- 
mercial possibility. Are lamps had been 
in regular use in the lighthouses of Eng- 
land and France since 1858; a factory in 
Paris was thus illuminated in 1873; wide- 
spread public interest in are-lighting was 
first kindled by the dazzling display at 
the Paris exposition of 1878. 

Lighting by glow-lamps, like are-light- 
ing, had its first great growth in America. 
Nine years after Edison’s announcement of 
his plan of installing high-resistance lamps 
in multiple in a constant potential circuit, 
and his public demonstrations at Menlo 
Park of the practicability of the scheme, 
over three million such lamps were in use 
in the United States.2 The incandescent 
lamp, however, with the essential feature 
of a earbon filament in vacuo, seems to 
have originated, although not yet in prac- 
ticable form, with Swan in England some 
years previous to 1879.° 

To Auer von Welsbach, Nernst and 
Bremer, in Germany, we owe the use of 
the oxides of the rare earths as illumi- 
nants; to Arons, of Berlin, the mereury are 
in its original form; to various inventors 
and experimenters across the water the new 
filaments of tantalum, tungsten and other 
refractory metals that are rapidly repla- 
cing our filaments of carbon. The Pintsch 
gas which lights our railroad trains is like- 
wise a German invention. 


?T. C. Martin, Electrical World, Vol. IX., p. 50. 
* Dredge, “ Electric Illumination.” 
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In the matter of acetylene, although 
priority for its commercial production was 
awarded to Wilson in Canada, the process 
historically considered is obviously trace- 
able to the scientific researches with the 
electrie furnace at the hands of Moissan in 
France. The absorption of acetylene by 
acetone, which makes storage in portable 
form of that brilliant illuminant practi- 
cable, is likewise a European idea. 

This summary of facts does not display 
an exceptional, but a prevalent, condition. 
It might be duplicated in almost any de- 
partment of technology. Although we in 
this country have had a hand in the de- 
velopment of the art of generating power 
nearly every important step in the use of 
steam originated in Europe, as did most of 
the devices pertaining to boilers and 
engines; such as gauges, injectors, gov- 
ernors, condensers and the like. This is 
not strange, in the case of the reciprocating 
engine, which is an old-fashioned machine, 
a relic, the continued use of which is due 
chiefly to the extraordinary tendency of 
the race to cling to the things of the past. 
It is true, however, to no less extent of the 
invention of internal combustion engines, 
steam turbines, water turbines and of the 
whole family of electrical devices for the 
transmission of power. Generator and 
motor, transformer and storage battery 
alike had their inception overseas. It is 
the same in artificial] refrigeration, in teleg- 
raphy, in photography; indeed, in nearly 
all the arts that are based upon the funda- 
mental science of physics. In the great 
fields of industrial chemistry, especially, 
European preeminence is universally ad- 
mitted. 

All this does not mean that we do not 
deserve our popular reputation as an in- 
genious people, facile and versatile, quick 
to grasp and put to use any novelty. No- 
where else in the world has cunningly de- 
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vised and admirably designed machinery 
been made to supplement and supplant 
hand labor so successfully ; we have indeed 
a passion and a genius for invention. But 
it is one thing to contrive clever mechan- 
ical combinations based upon simple prin- 
ciples long since established and familiar 
in every machine shop and quite another 
to possess the combination of profound 
chemical knowledge and technical skill that 
have yielded such extraordinary results in 
the glass works at Jena, or the mathe- 
matieal ability to develop the theory of 
lenses to the point which has made it pos- 
sible to design the wonderful optical in- 
struments that have made the same little 
German town famous. 

Many inventions that did not originate 
with us have found their widest field in 
this country. Many foreign ideas have 
first obtained practical form for general 
purposes here. We were among the first 
and continue to be by far the most ex- 
tensive users of the electric railway. In 
Davenport, Page, Farmer, Green and 
others we count pioneers of the pre- 
dynamie period worthy to be named with 
Davidson, Pinkus, Jacoby, Bessolo and 
other European inventors of their day. 
Nevertheless it was Pacinotti, Gramme and 
Siemens who gave us the electric motor; 
it was at Sermaize in France that the 
classical experiment of plowing by elec- 
tricity was performed; it was at the in- 
dustrial exhibition in Berlin, in 1879, that 
the first electric road in the modern sense 
was operated. The first roads for ordi- 
nary everyday public service were the 
Berlin-Lichterfelde Line and the Port Rush 
Electric Railway, in Ireland, a third-rail 
system supplied with water-power. Buda- 
pest had the first successful underground 
trolley road. The most advanced type of 
electric traction by the use of alternating 
currents, as exemplified in Switzerland, 
northern Italy and elsewhere has only very 
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recently received serious attention in this 
country. 

We transmit a larger amount of energy 
over greater distances and at higher volt- 
ages than any other people, but the prac- 
tical possibility of such transmission was 
first exemplified by the sending of power 
from the waterfalls at Laufen 100 kilo- 
meters away, to the electrical exhibition at 
Frankfort-on-Main, in 1892. 

It is not a question of American versus 
European skill, but of the conditions under 
which useful applications are likely to 
originate. The history of technology 
shows the essential condition to be scien- _ 
tific productiveness. 

A country that has many investigators 
will have many inventors also. A scien- 
tific atmosphere dense enough to permeate 
the masses brings proper suggestions to 
many practically inclined minds. Where 
science is there will its by-product, 
technology, be also. Communities having 
the most thorough fundamental knowl- 
edge of pure science will show the 
greatest output of really practical inven- 
tions. Peoples who get their knowledge at 
second-hand must be content to follow. 
Where sound scientific conceptions are the 
common property of a nation the wasteful 
efforts of the half-informed will be least 
prevalent. The search after perpetual mo- 
tion, the attempt to evade the second law 
of thermodynamics and the promotion of 
the impracticable are all simply symptoms 
of a people’s ignorance. 

Modern invention is a very near neigh- 
bor to the pure science of the laboratory 
and the relation becomes daily more inti- 
mate. Nothing could apparently be more 
academic in its early development or 
further from the practical workaday world 
than the subject of electric waves. For 
years it was regarded as a fine field for the 
speculations of the mathematical physi- 
cist. Then at the hands of Hertz and his 
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followers it became a fascinating topie for 
experimental investigation by men devoted 
to science for its own sake. Suddenly it 
was launched into the realm of hard- 
headed commercialism by a practical man, 
daring, enthusiastic and optimistie enough, 
at a time when electric waves could be 
produced in one room of the laboratory 
and detected in the next room, to dream of 
sending such waves across the sea as 
bearers of human messages. 

At every step of its development the 
things that have made wireless telegraphy 
possible have been borrowed from pure sci- 
ence. 

While Mareoni was still struggling to 
adapt the apparatus of Righi to long-dis- 
tance transmission the antenna and the 
ecoherer were already in use by Popoff* in 
the study of oscillatory lightning. In the 
thermal detector of Fessenden the almost 
invisible platinum wires produced years 
before by Wollaston for the cross-hairs of 
telescopes appear in a new field of useful- 
ness. The ‘‘lead-tree’’ familiar as a 
simple and beautiful lecture experiment in 
electrolysis forms the basis of the responder 
of DeForest. Another form of electrolytic 
detector introduced independently as the 
receiver of wireless signals by Schloemilch 
and by Vreeland traces back to the Wehnelt 
interrupter. Marconi’s latest receiver, the 
magnetic detector, is an ingenious modifiea- 
tion of Rutherford’s device for the study 
of electrie waves and this in turn was based 
on the classical experiment of Joseph 
Henry on the effects of the discharge of 
Leyden jars on the magnetization of steel 
sewing needles. 

It is needless to multiply examples. In 
the history of science and of invention this 
intimate relation ‘appears to be almost uni- 
versal. 

In this country science is making a great 


* Popoff, Journal of the Russian Physical Chem- 
ical Society, Vols. 28 and 29, 1895. 


[N.S. Von. XX1X. No. 731 


growth, particularly in material equipment. 
The number and size of our special socie- 
ties is increasing year by year. The 
American Association for the Advancement 
of Science has already a membership of 
more than 6,000. Our scientific journals 
are steadily growing in influence and im- 
portance. Colleges everywhere are build- 
ing laboratories and the universities are in- 
creasing their facilities for research. The 
federal and state governments are begin- 
ning to recognize the necessity for scien- 
tifie investigation and to foster it. 

Nevertheless there is much to be done to 
bring us up to the European standard. 
Our position is like that which exists in 
agriculture. The total product of wheat 
and corn is enormous, but when we con- 
sider bushels per acre we realize the 
superiority of the intensive cultivation of 
older countries. In science likewise our 
total output is creditable, but our specific 
productiveness is still low. The discrep- 
ancy ean hardly be ascribed to inferiority 
of intellect or to lack of industry, for we 
are of the same stock as those who have 
created modern science and who have given 
it its high place in other countries. For 
an explanation we must look, rather, to 
environment and to the conditions under 
which scientific work is done here and 
abroad. 

Now the environment of science has 
always been academic. Science has its 
home in the university. From Galileo and 
Newton to our own time the men who have 
laid the foundations upon which civiliza- 
tion is built have nearly all been teachers 
and professors. 

A few notable exceptions there are, such 
as Darwin, whose centenary we are about 
to celebrate. Each branch has its short list 
of unattached  investigators—Franklin, 
Rumford, Carnot, Joule in physics, ete., 
but the honor-roll of science is essentially 
an academic list. 
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It is so in America as elsewhere, but 
abroad the dictum of the university is 
authoritative; with us the term academic 
is one of contempt. European practise is 
confidently based on theory, but in 
America men of affairs habitually use the 
word theoretical as synonymous with im- 
practicable, unworkable and not in accord- 
ance with fact. 

It is necessary, therefore, in considering 
the place of America in science, to contrast 
the standing of our educational institu- 
tions, not pedagogically, but as centers of 
research, with those of our neighbors. I 
attempt no general comparison but offer 
only a single simple illustration drawn 
from the one branch of science for which I 
feel competent to speak: Holland has but 
four universities, with less than four thou- 
sand students in all. There are in this 
country at least fifty institutions larger and 
better equipped on the average than the 
Dutch universities. If we were on a par 
with Holland in physics, for example, we 
should have seventy or more university 
teachers, who were, at the same time, in- 
vestigators of the rank of Lorentz, Zeeman, 
Julius, Ohnes, Haga and Van der Waals. 
I shall not venture into other sciences, but 
leave my colleagues to make their own 
comparisons. 

We have less than our share of men of 
science because we have not, as yet, uni- 
versities that sufficiently foster and en- 
courage research. When in any of our 
institutions a man distinguishes himself by 
productive work he is frequently made a 
dean, director or even president, and is thus 
retired from what might have been a great 
career as an investigator. Thereafter he is 
compelled to devote himself to adminis- 
trative duties, which some one not 
equipped for the important task of adding 
to the world’s stock of knowledge might 
just as well perform. It is as though the 
authorities were to say: XY has written an 
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admirable book; we must appoint him 
bookkeeper—or Y is developing a decided 
genius for landscape; we will increase his 
salary and ask him to devote all his time 
to painting the woodwork of the university 
buildings. Nor does the mischief stop 
with the sacrifice of a few bright spirits. 
It extends to the bottom. The head of 
each department is a petty dean, cumbered 
with administrative detail. He is expected 
to hold every one under him to account, 
not for scholarly productiveness, but for 
the things which chiefly hinder it. 

In this exaltation of administrative 
ability over creative gifts which are much 
rarer and more precious, our institutions 
share the weakness which pervades our in- 
dustrial establishments where the manager 
or superintendent usually gets larger pay 
and is regarded as more important than the 
most expert craftsman. In both we see 
the same striving for a certain sort of 
efficiency and economy of operation and for 
the attainment of a completely standard- 
ized product. This tends in both cases to 
the elimination of individuality and to 
sterility. In the university it retards in- 
stead of developing research. In industry 
it discourages originality. I would that 
there might be displayed in the administra- 
tive offices of every institution of higher 
education this testy remark once made by 
an eminent scholar: ‘‘You can not run a 
university as you would a saw-mill!’’ 

If any one questions the responsibility of 
the American university for the shortcom- 
ings of American science and is inclined to 
seek some more obscure cause for the condi- 
tions that I have endeavored to portray, 
let him consider the history of astronomy 
in this country. This science for some 
reason was from the first accorded favors 
not vouchsafed to any other branch of 
learning. Colleges that made no pretence 
of research and had neither laboratories 
nor libraries worthy of the name were 
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ambitious to have observatories, and rich 
men were found to establish and endow 
them. The observatory implied, somehow, 
to the minds of the authorities, an astron- 
omer—not merely some one of good moral 
character who could teach the subject— 
and so it came about that there was one 
member of the college faculty who was 
expected to do scientific work and was left 
comparatively free to observe and investi- 
gate. Modest as most of these early pro- 
visions for astronomy were, they bore fruit, 
and American astronomy gained standing 
and recognition while her sister sciences 
were struggling for existence. Later, it 
is true, there arose an ambition for labora- 
tories and there were laboratories; but un- 
fortunately, save in very rare instances, the 
laboratory has not implied an investigator. 
The conditions which made astronomy what 
it was have not been repeated. Pro- 
ductiveness has not been demanded nor 
expected; neither have the inmates of our 
laboratories been accorded that exemption 
from excessive pedagogical duties which 
would enable them to give their best 
strength to research. Were it otherwise I 
should not now be reminding you sadly of 
these deplorable home-conditions of our 
sciences, but singing their achievements. 

A recent event in the educational world 
well illustrates the weakness of our 
academie attitude toward science. The 
head of one of our strongest, most modern, 
most progressive and best equipped in- 
stitutions has announced, as one of the 
details of a noble bequest to the university, 
the endowment of ten research professor- 
ships.® 

President Van Hise declares: 

The provisions for their support, including 
liberal salaries, assistants, materials, a limited 


amount of instructional work, and relations with 
students, are an epitome of the situation in the 


5“ Memorial Exercises in Honor of William F. 
Vilas,” Scrence, XXVIII., October 30, 1908, p. 601. 
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best German universities, which are admitted to 
stanu first among the institutions of the world in 
the advancement of knowledge. 


This is indeed an event to warm the 
heart of every one who is interested in the 
promotion of science. All who are devoted 
to learning for its own sake or who realize 
the importance of science to the welfare of 
the nation will applaud that portion of the 
will in which this great gift is made, which 
reads: 

The university may best be raised to the highest 
excellence as a seat of learning and education by 


abundant support in pushing the confines of 
knowledge. 


And yet in very truth there is nothing 
to prevent the University of Wisconsin, 
or any other of a hundred of our institu- 
tions, without awaiting the rare advent of 
some far-sighted benefactor, from having, 
not ten, but all her professorships made 
research professorships—nothing, alas, but 
the deep-seated and seemingly uneradicable 
conviction of our boards of control, that the 
endowments committed to their charge are 
for some other purpose. 

A true university from the standpoint 
of scientific productiveness is a body of 
scholars; that is to say, of men devoting 
themselves solely to the advancement of 
learning. Every one in it from top to bot- 
tom should be an investigator. The entire 
income of a university should be expended 
in the promotion of science, 7. e., of knowl- 
edge. Teaching is a necessary factor in 
the advancement of learning and so a fune- 
tion of the university. University teach- 
ing should be done by investigatcrs not 
only because more investigators are to be 
developed, but because the promotion of 
science, on the seale which the future de- 
mands, means that science shall not remain 
narrowly academic, but shall more and 
more pervade the life of the people. 

From the standpoint of American insti- 
tutions such a definition of the university 
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is revolutionary, but it can not be said to 
be impracticable or Utopian; for upon pre- 
cisely such ideals the most successful uni- 
versity systems in the world have been 
built. 

That this type will bear transplanting to 
American soil was triumphantly demon- 
strated in the work of Daniel C. Gilman, 
who gave the Johns Hopkins University at 
its inception the essential characteristics of 
the German universities as regards re- 
search. This successful experiment should 
have marked an epoch in the history of 
higher education, but a generation has 
passed and we have not as yet a university 
system devoted primarily to the advance- 
ment of learning. We still consider in- 
vestigation merely as a desirable adjunct to 
university activities: never as the thing 
for which the university exists. 

Germany, on the other hand, has for a 
century consistently developed the uni- 
versity as a center of research and through 
the promotion of pure science in the uni- 
versity has made German civilization what 
it is to-day. 

I would not be understood as urging 
German or other European methods in all 
details upon a country where quite dif- 
ferent conditions exist but one general 
principle is of universal application. In 
whatever we have to do, whether it be 
municipal administration, sanitation, road- 
making, the construction of water-ways, 
the development of industries, or the con- 
servation of natural resources, the fullest 
and latest scientific knowledge should be 
utilized. Practise should not be permitted 
to lag indefinitely behind theory and that 
they may go hand in hand public work and 
private enterprises should be in the hands 
of those who know. At the same time sci- 
ence should be persistently advanced by 
every possible agency. 

As American men of science we should 
demand for America also universities 
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whose purpose is the production of knowl- 
edge. There are those who will reply to 
such a demand that we need not look 
abroad; that we are already developing an 
educational system better for our purposes 
than any that has hitherto existed. So be 
it, but whatever pedagogical experiments 
we may choose to try, science and the 
advancement of learning must not be for- 
ever sacrificed to them. We need not 
merely research in the universities but uni- 
versities for research. 

To my mind the future of science in 
America as elsewhere is essentially a ques- 
tion of the future of the universities. It 
is conceivable that our institutions may so 
long continue blind to their chief function 
as to be supplanted by some new agency 
called into existence to take up their 
neglected work. Already great endow- 
ments for the promotion of research quite 
without any pedagogical feature, have 


come into existence. For all such science 


has need and will have increasing need as 
our situation becomes more acute and we 
are brought closer to the great crisis. 

But it will be found that the conditions 
for maximum scientific productiveness are 
precisely those which would exist in the 
ideal university. <All attempts at a ma- 
chine-made science are doomed to failure. 
Science-making syndicates are likely to 
meet ship-wreck on the very rocks on which 
our American educational system is already 
aground. No autocratic organization is 
favorable to the development of the scien- 
tific spirit. No institution after the com- 
mercial models of to-day is likely to be 
generously fertile. You can contract for a 
bridge, according to specifications. If a 
railway is to be built and operated a highly 
organized staff with superintendents and 
foremen and an elaborate system reaching 
every detail may be made to yield the 
desired results. No one, however, can 
draw up specifications for a scientific dis- 
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covery. No one can contract to deliver it 
on a specified day for a specified price. No 
employee can be hired to produce it in re- 
turn for wages received. 

To the investigator the considerations I 
have endeavored to present are unim- 
portant. Science for its own sake is his 
sufficient incentive; but it is all important 
for the community at large to realize that 
no real addition to knowledge is useless 
or trivial; that progress depends on scien- 
tific productiveness; that science, which 
must be fostered if we are to continue to 
prosper, is a republic whose watchwords 
are liberty, equality, fraternity. 

World power in the near future is to be 
a question of knowledge—not of battle- 
ships—and what is now spent on arma- 
ments is to be devoted to its pursuit. 

Beyond lies that future in whieh it will 
no longer be a question of supremacy 
among nations but of whether the race is 
to maintain its foothold on the earth. For 
that great struggle we shall need knowl- 
edge, and ever more knowledge, and it is 
high time that we should prepare for war 
in these days of peace and plenty. 

Epwarp L. NICHOLS 


CoRNELL UNIVERSITY, 
December 14, 1908 


UNIVERSITY REGISTRATION STATISTICS 
Il. 

Taking up the registration at the uni- 
versities in order, we find that the Uni- 
versity of California shows an inerease of 
75 in the graduate school, of 96 in the 
undergraduate body in arts, science and 
engineering, and of 77 in the professional 
schools. In arts there are 79 more men 
and 43 fewer women, a net gain of 36. 
The enrollment in the summer session 
exhibits an increase of 228 over 1907. The 
95 students registered in law are enrolled 
in the Hastings College of the Law in San 
Francisco. Besides these there are 24 
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seniors and 17 graduate students in juris- 
prudence at Berkeley, of whom a consider- 
able number are candidates for the degree 
of juris doctor, these 41 students thus in 
reality constituting a graduate school of 
law. Of the extension students about 750 
are enrolled in San Francisco, about 150 
in Stoekton, and about 250 in Sonora, and 
there are other centers in process of organi- 
zation. Mr. James Sutton, recorder of the 
faculties, reports as follows: 

Professor Eugene W. Hilgard, who was called 
to the University of California as professor of 
agriculture in 1874, has retired from the active 
work of the department, and Professor Edward J. 
Wickson becomes professor of agriculture and 
director of the agricultural experiment stations. 
Professor Frank Soulé, who became a member of 
the faculty in 1869, has been appointed professor 
of civil engineering, emeritus, and has been suc- 
ceeded as the head of the department of civil 
engineering by Professor Charles Derleth, Jr., 
formerly associate professor of structural engi- 
neering. The regents have established a _ pro- 
fessorship of psychology, and have appointed 
thereto Professor George M. Stratton, who since 
1904 has been professor of experimental psychol- 
ogy at Johns Hopkins. Another chair established 
during the year was that of professor of agricul- 
tural practise and superintendent of farm schools. 
The first appointee is Leroy Anderson, formerly 
of Cornell University. To the chair of Romanic 
languages, which has been vacant for several 
years, the regents have appointed Professor Will- 
iam Albert Nitze, until recently professor of 
Romance languages in Amherst College. The 
department of Semitic languages suffered grievous 
loss in the death, on April 27, 1908, of its founder 
and head, Dr. Jacob Voorsanger. Assistant Pro- 
fessor William Popper is in charge of the work 
of the department. 

Plans have been prepared for the Boalt Memorial 
Hall of Law. Mrs. Boalt’s original gift was 
$100,000, but members of the California bar have 
pledged an additional $50,000 to complete the 
building. In addition, there is available a con- 
siderable fund for a law library. Construction 
work upon the new Doe library is well advanced. 
Present plans contemplate the completion imme- 
diately of the northern part of the building, which 
will amply allow for library needs for several 
years to come. The amount available at the 
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present time for construction is $575,000. The 
building now under way will contain a main 
reading-room with accommodations for 400 readers 
and several smaller reading-rooms. There will be 
29 seminar-rooms, 2 class-rooms, besides the usual 
administrative departments of a large library. 
The book stacks will have a capacity of 300,000 
volumes and will be capable of extension indefi- 
nitely. As an annex to the agricultural building, 
there has recently been erected the so-called fertil- 
izer control laboratory. The work of this labora- 
tory is of immense importance to agriculture and 
horticulture in California. A building for the 
departments of hygiene and pathology is under 
construction near the Rudolph Spreckels physio- 
logical laboratory. The frame building which 
houses the department of architecture has been 
enlarged this year to three times its former 
capacity. On the university farm, at Davis, there 
have been erected a creamery, a live stock judging 
pavilion, and several cottages for the members of 
the staff. In addition, contracts have been let for 
a dairy barn and sewer system. The university 
has begun the erection of a galvanized iron tem- 
porary building as a museum of vertebrate zool- 
ogy. The collection of representative specimens of 
Californian vertebrate fauna will be immediately 
begun under the direction of Mr. Joseph Grinnell. 
Miss Annie M. Alexander, of Oakland, has agreed 
to give to the university the sum of $7,000 yearly 
for seven years to equip and maintain the museum. 

The Massachusetts Association for the relief of 
California, organized shortly after the great earth- 
quake and fire of 1906, has remitted to the San 
Francisco Relief and Red Cross funds (incor- 
porated) the sum of $100,000, being the balance 
of the relief funds in the hands of the Massachu- 
setts Association upon the completion of the 
active work of relief. In accordance with the 
recommendation of the Massachusetts Association, 
this money has been paid over to the regents of 
the University of California for the university 
hospital in San Francisco, provided that the hos- 
pital shall always maintain at least ten free beds 
to be known as the Massachusetts beds and a 
ward to be known as the Massachusetts ward. In 
the assignment of these beds the university is to 
give preference to deserving sufferers of the dis- 
aster of April 18, 1906. 

Last year we reported the installation of the 
Bancroft library of American history and the 
transfer of this collection to the library of the 
newly organized Academy of Pacific Coast History, 
in one of the university buildings at Berkeley. 
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Very soon after the Bancroft collection was 
brought to the university, the “lost Carondelet 
papers ” were discovered among the miscellaneous 
manuscripts of the collection. Baron de Caron- 
delet was the last Spanish governor of Louisiana, 
and historians have long known that his papers 
must be in existence somewhere. An eminent his- 
torian has declared that the discovery of these 
papers will necessitate the rewriting of the history 
of the southwest. 

Perhaps the most unusual gift ever made to the 
university was that received by President Wheeler 
on Friday, September 25. On that evening a 
stranger called at Dr. Wheeler's house, saying 
that he was a messenger from a man “up in the 
woods ” who wished to “ grubstake ” some student 
who was working his way and needed a little 
money to help him finish his college course. The 
stranger then delivered a small sack containing 
$349 in coin. The amount had been $350, but one 
dollar had been allowed the messenger for deliver- 
ing the money. No clew to the identity of the 
donor could be obtained. The gift will be known 
as the Grubstake Loan Fund. 


The Unversity of Chicago shows a gain 
of 242 in the fall and of 414 in the summer 
enrollment, or one of 520 in the grand 
total for the year, 540 summer students 
having returned for'work this fall, as 
against only 404 last year. The greatest 
gain in the fall registration, one of 167, is 
found under ‘‘other courses,’’ which em- 
brace those given for teachers afternoons, 
evenings and Saturdays. There is a loss 


‘of 15 men in the college, which is offset by 


a gain of 17 women. The professional and 
graduate schools all exhibit a small in- 
crease. 

The enrollment of Columbia University 
shows a highly gratifying increase in all 
departments. The total registration repre- 
sents a gain of almost 500 students over 
last year, of which over 80 per cent. can be 
eredited to the fall registration. The 
grand total this fall exceeds that of two 
years ago by over 1,000 students, a growth 
of 22 per cent. in that brief interval. 
Both Columbia and Barnard colleges (arts, 
men and women, respectively) show a sub- 
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stantial increase over last year’s figures, 
the entering class being the largest in the 
history of each institution. The non-pro- 
fessional graduate schools of political sci- 
ence, philosophy and pure science, taken as 
a whole, continue to share in the general 
growth of the university, although the 
faculty of philosophy has experienced a 
slight loss, no doubt owing to the establish- 
ment this fall of free courses for teachers 
by the College of the City of New York. 
The total enrollment of graduate students, 
including those with their major subject in 
education—primarily registered at Teach- 
ers College—is 958, as against 938 in 1907 
and 513 in 1902. The professional schools, 
without exception, have made encouraging 
gains in attendance, the schools of mines, 
engineering and chemistry having recorded 
the largest increase in actual number of 
students, namely, one of 92, whereas the 
largest percentage gain has been registered 
by the school of law, namely, one of almost 
30 per cent.; the entering class in the 
medical school shows a growth of no less 
than 40 per cent., while pharmacy has 
gained 55 students. Including students 
from the college registered in the pro- 
fessional schools, the total enrollment of 
these schools is as follows: Law, 346; medi- 
eine, 318, and mines, engineering and 
chemistry, 699. The almost phenomenal 
development of Teachers College continues 
without interruption, there being 950 stu- 
dents enrolled this year, as against 563 in 
1902. The two residence halls for men are 
practically filled this year, and the erec- 
tion of a third dormitory for men has 
become a need sooner than even the most 
optimistic anticipated. The summer ses- 
sion was even larger than that of the pre- 
ceeding year, the total attendance being 
1,532, as against 643 in 1902, 34 of the 
students being registered at the medical 
school in 1908. The 655 officers are ex- 
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clusive of 87 instructors in the Horace 
Mann and Speyer Schools, as well as of 
the summer session staff. In 1906 there 
were 571 officers. The extension work con- 
tinues to make satisfactory progress, the 
evening technical courses established the 
winter before last attracting many students. 

The domestic economy building in 
process of erection at Teachers College 
should be ready for occupancy before the 
close of the year, whereas work has been 
temporarily discontinued on Kent Hall, 
the new building for the schools of law and 
political science. 

The incumbent of the Kaiser Wilhelm 
professorship this year is Professor Al- 
brecht Penck, of the University of Berlin, 
whose subject is physiography, Professor 
Felix Adler, of the Columbia department 
of philosophy, being the third incumbent 
of the Theodore Roosevelt professorship at 
the University of Berlin. President Ben- 
jamin Ide Wheeler, of the University of 
California, has been selected by the trustees 
as the Theodore Roosevelt professor for 
1909-10. 

The sum total of the gifts received in 
money during the year is $329,385.39, while 
the grand total of such gifts received in the 
last seven years is $10,286,296.58. The 
total outstanding debt of the university 
is $3,489,156.45; the income for 1907-8 
amounted to $1,960,258.40, and the annual 
budget for 1908-9 provides for the ex- 
penditure of almost two million dollars. 

An amendment to the statutes was 
adopted by the trustees on February 3, 
1908, which provides that ‘‘each professor 
and adjunct professor shall be entitled, 
once in every seven years, to a leave of 
absence of one year on half pay, or to a 
leave of absence of one half year on full 
pay, such period of absence to count as 
service to the university.’’ This provision 
renders it possible for those officers who 
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can not live for a year upon half of their 
present salaries to secure eight months’ 
absence once in seven years on full salary. 
During the year the statutes were also 
amended in order to establish the new 
grade of associate, ranking below the grade 
of adjunct professor and above that of 
instructor. It is to be employed ‘‘in the 
ease of an officer of instruction who is not 
expected to devote the greater part of his 
time to the service of the university, but 
to give statedly a limited amount of in- 
struction upon a special subject.’”’ 

A system of academic advisers was put 
in operation in Columbia College last 
spring, ‘‘by the terms of which each under- 
graduate student is assigned to the over- 
sight and care of an officer of instruction, 
who becomes his guide and friend as well 
as his teacher. By frequent personal 
meetings and conferences, it is the duty of 
the adviser to keep himself closely informed 
of the progress and academic life of each 
of the small group of students assigned to 
him and to give to such students the counsel 
and direction which they need, not only in 
regard to their studies but in regard to all 
phases of their undergraduate activity and 
life.’’ 

The requirements for admission to the 
medical school were recently revised, ‘‘so 
that, from and after July 1, 1910, the 
minimum requirement will be the comple- 
tion of not less than two full years of study 
in an approved college or scientific school, 
which course must have included instruc- 
tion in the elements of physics, in organic 
chemistry and in biology.’’ 

Cornell University reports a gain of 407 
in the grand total, to which the fall enroll- 
ment has contributed 368, the summer ses- 
sion showing an increase of 86 in actual 
number of students. All of the faculties 
have experienced an increase this fall with 
the exception of medicine, where increased 
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standards for admission have resulted in a 
reduction of the attendance by 109. The 
academic registration and the engineering 
enrollment both show a gain of 94 students, 
agriculture one of 69, architecture of 30, | 
law of 23, the graduate school of 41. The 
students listed under ‘‘other courses’’ are 
taking the short winter course in agricul- 
ture, and there are 114 more of these than 
there were last year. Of the 1,727 engi- 
neering students, 1,158 are registered under 
mechanical and 569 under civil engineering. 

Harvard University’s grand total is to 
all intents and purposes equal to that of 
last year, but there has been a loss of 37 
in the total fall enrollment. The loss of 
37 men in the college is offset by a gain of 
34 women in Radcliffe, the scientific school 
suffered a decrease for the reason explained 
in full last year, the law school has lost 26 
students, the graduate school of arts and 
sciences has gained 18, while medicine, 
dentistry and divinity have remained prac- 
tically stationary. The summer session of 
1908 was larger by 224 students than that 
of the previous year, and there has been a 
gain of 61 in the number of instructors. 
Of the extension students, 1,119 are regis- 
tered in courses offered at the Lowell Insti- 
tute by Harvard instructors, and in the 
ease of qualified candidates, counting to- 
wards a Harvard degree. 

The new graduate school of business ad- 
ministration attracted 56 students; it fur- 
nishes a two-years’ course leading to the 
degree of master in business administra- 
tion. The Bussey Institution has ceased to 
exist as an undergraduate department for 
instruction in practical agriculture, the 
Bussey fund being now devoted to ad- 
vanced instruction in problems relating to 
agriculture, such as economic entomology, 
animal heredity, experimental plant mor- 
phology and comparative pathology of 
animals. 
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The University of Illinois shows con- 
sistent gains in every department, with the 
exception of music, where there has been a 
loss of 24 students, of library science 
(‘‘other courses’’), which reports a loss of 
10 students, of art, where the registration 
has been reduced from 10 to 4, and of law, 
where the registration shows a falling off of 
3 students. The largest gain, one of 68, is 
in the graduate school, while medicine has 
gained 48, and the male academie and com- 
merece each 37. Architecture, pharmacy 
and dentistry have also gained over 30 stu- 
dents each. The total increase in the fall 
enrollment amounts to 247 students, while 
the summer session was larger by 101 stu- 
dents than that of 1907. Owing to the fact 
that the percentage of summer-session stu- 
dents who returned for work in the fall was 
considerably greater in 1908 than in the 
year preceding, the gain in the grand total 
over last year is only 228. The total regis- 
tration in 1903 was 3,239, as against 4,400 
this year, a gain of 35 per cent. in five 
years. 

The distribution of students by faculties 
under Indiana University is somewhat dif- 
ferent from what it was last year, and it 
is consequently difficult to make accurate 
comparisons. The loss in law and the gain 
in medicine have been explained above. 
There are 9 more women in the academic 
department than there were last year, while 
a loss of 66 students in the graduate school 
is more than offset by a gain of 122 men in 
the college, but this may be due to the 
inclusion this year of a number of graduate 
students in the academic department. The 
total increase in the fall enrollment is 192, 
and the summer session exhibits a gain of 
284, the growth in the grand total being 
one of 446. 

The State University of Iowa exhibits an 
inerease in every department except that 
of dentistry, which reports a loss of 16 
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students, and those of medicine and music, 
where the enrollment has remained station- 
ary. The largest gain is in the academic 
department, namely, one of 85 men and 
60 women, whereas the scientific schools 
have only two more students than last year. 
Pharmacy has gained 14, law 10, the grad- 
uate school 11, and the nurses’ training 
schools (other courses) 9, the increase in 
the entire fall registration being one of 
158 and in the grand total for the year one 
of 168, the summer session of 1908 having 
been slightly larger than that of the pre- 
ceding year. In the fall of 1903 there were 
only 1,260 students registered at Iowa, as 
against 2,356 this year. 

The standards of admission to the law 
school were raised this fall, inasmuch as 
no students were permitted to enter who 
did not present the entire thirty credits or 
fifteen units, whereas in previous years 
students were admitted with deficiencies 
aggregating three credits. Beginning with 
September, 1909, one full year of college 
work, in addition to the four years of high 
school work formerly required, will be de- 
manded for admission to the school of 
medicine, and beginning with September, 
1910, the requirement will be still further 
inereased to two years of college work. 
Beginning with September, 1909, the re- 
quirements for admission to the college of 
dentistry will be advanced to four years of 
high-school work. No other changes in the 
standards of admission to the several 
schools of the university are in immediate 
contemplation. 


The university has completed during the past 
year an extension to the engineering building at 
a cost of about $75,000. The extension duplicates 
the capacity of the building, and completes the 
first wing of the engineering quadrangle. A 
building for the law school is now being erected. 
This building will cost $125,000, and will be com- 
pleted in about a year. Both of the buildings 
mentioned are of Bedford stone, fireproof construc- 
tion, in accordance with the general plan of the 
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regents, and in their location the regents have 
followed the plan of the ultimate campus, which 
has been prepared by landscape architects. 

Johns Hopkins University has gained 47 
students since last year, of whom 30 are 
found in medicine and 17 in the graduate 
school, the academic department having 
remained stationary. In 1902 there were 
162 students in the college (166 in 1908), 
329 in medicine (1908: 355) and 179 in 
the graduate school (1908: 177). 

The scientific schools (— 10), medicine 
(—9) and art (— 3) have suffered slight 
losses at the University of Kansas, which 
are much more than offset by gains in the 
other departments, the academic depart- 
ment alone contributing an increase of 106 
students—77 women and 29 men. Law has 
gained 22, music 19, pharmacy 8 and the 
graduate school 12, the total inerease in the 
fall registration being 108. The summer 
session enrolled 89 students more than that 
of 1907, the increase in the grand total 
being one of 154 students. 

The University of Michigan reports an 
increase in the fall registration of 148 stu- 
dents, law alone exhibiting a loss (41 stu- 
dents), while medicine has remained uni- 
form. The academic department has regis- 
tered a net gain of 45, this figure represent- 
ing an increase of 47 men and a decrease 
of two women. The graduate school has 
gained 65 students, the scientific schools 28, 
dentistry 23 and pharmacy 7. The summer 
session was slightly larger than that of the 
preceding year, but the number of those 
enrolled both in the summer term and the 
regular college year considerably 
smaller, resulting in an increase in the 
grand total of 235 students. The attend- 
ance at Michigan passed the five-thousand 
mark for the first time this year, it having 
reached 4,000 in 1904. Mr. Shirley W. 
Smith, secretary of the university, has sub- 
mitted the following items of general in- 
terest : 
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The session of the summer of 1908 for the 
academic department was for the first time in our 
experience fixed at eight weeks instead of six, and 
the fee was raised from $15 to $20. The fact that 
this change was followed by an increase in attend- 
ance of thirteen per cent., which increase. was 
largely made up of those not enrolled in the regu- 
lar session, is interesting as showing the demand 
by teachers for the largest opportunity for actual 
summer work. 

Our engineering faculty have made provision 
for a six-year course, by the completion of which 
students will secure a broader foundation of 
general culture and larger technical attainments. 
We shall look forward with interest to see whether 
these increased opportunities will meet a real de- 
mand in the education of young men preparing for 
the active life of to-day. 

In our law department we have sought to en- 
courage and to recognize the superior equipment 
of those who combine academic with legal train- 
ing, and have established the degree of J.D. (juris 
doctor) to be conferred upon certain college grad- 
uates completing the full three years’ law course. 
The age of admission to the first year class of the 
law department has been raised from eighteen to 
nineteen years, with a corresponding higher age 
requirement for the two upper classes. 

In the material equipment, our most important 
additions are as follows: An extensive addition 
has been made to the observatory building, in- 
cluding a new dome 40 feet in diameter. We are 
installing a large reflecting telescope which is now 
approaching completion. This instrument has 
been designed especially for photographic and 
spectroscopic work, and it is arranged for use 
either as a Newtonian or as a Cassegrain reflector. 
When used in the latter manner, the mirrors give 
a three-fold magnification with an equivalent focal 
length of 60 feet—We have acquired by gift of 
an alumnus and from the city of Ann Arbor a 
tract of land of about ninety acres to serve as a 
botanical garden and arboretum. This land has 
an exceptional variety of soil, elevation and ex- 
posure, including a border of over one half mile 
on the Huron River, and the tract is easily access- 
ible from the campus. The opportunities for the 
study of landscape gardening by our students in 
engineering, architecture, forestry, and general 
culture, as well as those in botany and landscape 
gardening proper, are considerably extended by 
this gift—The Woman’s League of the university 
has purchased a seven-acre tract of land, very con- 
venient of access, which will be developed as an 
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athletic field for the women of the university.— 
Another welcome gift is in the form of about 
fifteen hundred acres of land, the purchase price 
of which, beyond possibly ten per cent. of the 
velue, was donated to the university, lying along 
t .e shores of Dougla: “ake in Cheboygan County. 
This land will serve a» the site for our summer 
engineering camp, ana its topography, including 
forest and open, land and water, various eleva- 
tions, ete., is particularly well adapted to the 
purpose, and we also look forward to its use as 
a biological station of importance. In honor of 
the donor it has been named The Bogardus Engi- 
neering Camp.—Buildings completed or practically 
so during the year include the memorial hall, the 
gift of alumni and other friends, and a new build- 
ing for the dental college. The latter, erected at 
a cost of $125,000, is probably responsible in a 
large part for the increase in our enrollment in 
the dental college. Contracts have been awarded 
for a chemical laboratory to cost $245,000 and an 
addition to our engineering building to cost 
$75,000. 


The University of Minnesota shows a 
slight decrease in pharmacy, but has made 
good gains in all other departments, espe- 
cially in the schools of agriculture (102), 
law (99) and medicine (69). The increase 
in the law school is due to the fact that this 
is the last year in which students may enter 
that college upon presentation of a high- 
school diploma. Beginning with Septem- 
ber, 1909, all students entering the college 
of law will be required to have one year of 
regular academic work in the college of 
science, literature and the arts. The large 
growth in medicine is due to the fact that 
the medical department of Hamline Uni- 
versity has recently been absorbed by the 
University of Minnesota, which now con- 
ducts the only medical school in the state. 
The college of engineering entered this fall 
upon the five-year course leading to the 
degree of B.S. at the end of the fourth, and 
the professional degree at the completion 
of the fifth year. The school of mines 
shows no falling off in enrollment, although 
the entrance requirements in mathematics 
were raised this fall. The agricultural 
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department has developed rapidly as a re- 
sult of the impetus given to that line of 
work throughout the state, larger provision 
being made for agricultural training than 
ever before. The academic department 
shows a net gain of 42 students, namely, a 
gain of 48 men and a loss of 6 women, the 
number of women, however, being still far 
in excess of that of the men. Compared 
with last fall, there has been an increase in 
the total of 398 students, and a practically 
similar gain if the summer session be in- 
eluded. 

Mr. Irvin Switzler, registrar of the Uni- 
versity of Missouri, reports as follows: 


The total registration of the present session 
shows a relative as well as an absolute increase 
when compared with preceding sessions. The rate 
of increase during the two preceding sessions was 
a trifle less than ten per cent. The registration 
of the present session exceeds that of the corre- 
sponding date of 1907 by 284 students, an increase 
of almost exactly twelve and a half per cent. 
This increase is found chiefly in the college of 
arts and science, the teachers college, the school 
of agriculture, the department of law and in the 
department of journalism, which was inaugurated 
this session with an enrollment of 60, as indicated 
in the table under the head of “ other courses.”— 
The steady increase which has been noticed in the 
college of arts and science in preceding sessions 
has continued, being due to the growing appre- 
ciation on the part of students of the advantages 
of college preparation for professional work. The 
rapid growth of the high schools in Missouri has 
led to an increased demand for trained teachers. 
This has contributed to the increase in the 
teachers college, which has also attracted many 
superintendents and principals who desire ad- 
vanced courses.—While the engineering courses 
show a slight increase, the freshman ciasses in 
this department show a decrease, probably due 
to the effect of the financial depression upon the 
demand for graduates in engineering. Some who 
would otherwise have entered the engineering de- 
partment have taken up agriculture. The regis- 
tration in this school has also been favorably 
influenced by the spread of information regarding 
the importance of scientific training in this field. 
—The department of law has recovered the ground 
lost during the preceding session, on account of 
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increased entrance requirements, and has in addi- 
tion made a substantial increase. The depart- 
ment of medicine has suffered from the uncer- 
tainty regarding the future due to plans for re- 
moving the last two years to St. Louis or Kansas 
City. The matter is still pending, but will be 
determined during the present session. While the 
graduate department shows exactly the same regis- 
tration as during the preceding session, the num- 
ber who are candidates for degrees has increased. 

On account of ill health Dr. R. H. Jesse re- 
signed as president of the university on July 1, 
after an administration of seventeen years, and 
was succeeded by Dr. A. Ross Hill, formerly dean 
of the college of arts and science of Cornell Uni- 
versity. Before accepting the latter position Dr. 
Hill was dean of the teachers college of this 
university, and he is familiar with the educational 
problems of this state and section. His formal 
inauguration as president occurred on December 


10 and 11, 1908. 

This university conducts extension courses at 
St. Louis, Kansas City, St. Joseph, Joplin, Nevada 
and Sedalia, but as the registration does not begin 
until after November, it has not been included in 
the table. The registration in extension courses 
during the session of 1907-8 was 134. 


The total gain in the fall enrollment is 
265, and the summer session shows an in- 
crease of 56 students. As the first item 
of double registration (416) is 102 in ex- 
cess of that of last year, no accurate com- 
parisons can be made by faculties with 
1907. 

The University of Nebraska has made a 
gain of 342 in the grand total and of 270 
in the fall total, this year’s summer session 
having attracted 104 students more than 
that of 1907. Agriculture shows the great- 
est inerease—one of 140 students, and 
music has gained 50. A teachers college 
was established this year and has drawn 
students from the academic department, 
thus at least partially explaining the falling 
off of 149 women in the latter department. 
The registration of men in the college and 
the law school enrollment have remained 
stationary, while the scientific school has 
lost 40, and the medical school 20 students. 
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The graduate school and the school of art 
have also suffered a slight loss. 

The school of commerce has contributed 
most heavily (200) to the gain in the fall 
attendance at New York University of 224 
over last year. Owing primarily to in- 
creased standards for entrance to the pro- 
fessional schools of law and medicine, the 
enrollment in these schools has suffered a 
loss—of 36 in law and of 67 in medicine. 
The teachers college has gained 49, the engi- 
neering school 31 students, and the aca- 
demic department 19 men and 31 women, 
while the graduate school has remained 
stationary, and veterinary medicine has 
lost 11 students. Of the 298 men regis- 
tered in the college of arts, 143 are at 
University Heights and 155 at Washington 
Square, while all of the 167 women in this 
division are at Washington Square. The 
summer session was larger by 86 students 
than that of the preceding year, the grand 
total increase being one of 303 students. 

Northwestern University’s grand total is 
about 400 in excess of last year’s, repre- 
senting a gain of 15 per cent. Of the 270 
students mentioned under other courses, 
234 are enrolled in the school of oratory 
and 36 are attending the special pre-med- 
ical course. Mr. William H. Long, seere- 
tary to the president, writes as follows: 


Northwestern University shows an increase of 
almost twenty per cent. in the fall enrollment. 
The gain is especially noticeable in the college of 
liberal arts, which enrolls 480 men against 389 
the year previous. On the other hand, there has 
been a decrease in both the percentage and the 
actual number of women. The gain is noteworthy 
coming in a year in which the tuition fee is raised 
twenty-five per cent. A part of the increase in 
the number of men is due to the fact that the 
first class of engineering students are included in 
the college of liberal arts. The college of engi- 
neering will be formally inaugurated in the fail 
of 1909. Mr. John F. Hayford, of the United 
States Coast and Geodetic Survey, has been elected 
director. A course has been outlined that will re- 
quire five years. At the end of the fourth year 
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the student will receive the degree of bachelor of 
science, and at the end of the fifth year an engi- 
neering degree. This year students are accepted 
in the beginning work only. In the medical school 
the admission requirements have been advanced 
one year. The effect upon attendance has been 
slight, as the figures are practically the same as 
those of last year. The only school that shows a 
decided decrease is the dental school, which feels, 
for the first time, the full effect of the recent large 
increase in entrance requirements. The new 
school of commerce meets with remarkable success. 
More than 200 students are in the first year of the 
course. The entire course will extend through 
three years. 

On the campus at Evanston the Swift hall of 
engineering is nearing completion. Ground has 
been broken for a new gymnasium and the founda- 
tion is nearly completed. This building is the 
gift of Mr. James A. Patten. It will be of white 
stone and brick. It will contain a club room and 
social rooms for men, offices for various student 
enterprises, a large swimming pool, locker rooms, 
baths, a large gymnasium room, 87 by 135, of the 
usual type. A rather unique feature is the “ in- 
door field,’ which will provide for field sports. 
This field is a room, 120 feet by 215, clear from 
supports, and having a dirt floor surrounded by a 
ten-lap-mile track of dirt. This room will accom- 
modate a full-size baseball diamond and two of 
the three field positions.—Plans for dormitories 
are under way, but their erection has been held 
in abeyance. 


Ohio State University reports an increase 
in the grand total registration of 356, and 
gains this fall in every department with 
the exception of law. The college has 
gained 54 men and 27 women, the scientific 
schools 72, agriculture 45, veterinary medi- 
cine 29, the graduate school and domestic 
science (other courses) 25 each, pharmacy 
19, forestry 18 and pedagogy 12 students, 
while law has lost 11. Of the 925 students 
in the scientific schools, 43 are enrolled in 
the so-called short course, two years in 
length, and similarly there are 68 short- 
course students in agriculture out of 216 
and 4 in domestic science out of 119. The 
summer session experienced an increase of 
78 students. 
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Mr. Edward Robins, assistant secretary 
of the University of Pennsylvania, has fur- 
nished the following descriptive material 
to accompany the figures of this institution: 


The final figures of registration for the current 
academic year at the University of Pennsylvania 
show a substantial and gratifying increase over 
corresponding figures for the preceding year. The 
net registration for the entire university is 4,555, 
an increase of 277, or 63 per cent. over last year. 
Every department but one has practically equaled 
or exceeded its registration for the previous year, 
and in that department additional entrance re- 
quirements, which operate for the first time this 
year, have materially affected the total. The 
college, with an increase of 127 students, now 
numbers 1,853. The law department has increased 
from 303 to 326; the department of veterinary 
medicine from 131 to 150; the graduate school 
from 336 to 339; the evening school to 272 from 
223. The dental department’s total, 383, is 7 less 
than last year’s figure. The attendance in the 
college courses for teachers is 352, and may be 
increased by late registrations during the next 
few weeks. The summer session of 1908, with an 
enrollment of 472, exceeded that of 1907 by 110 
students. The medical department begins the year 
with 563 students, or 42 less than last year, due 
largely, as stated above, to a raising of the 
standard of entrance requirements. Heretofore, 
the requirements for admission to this department 
have been equivalent to those prescribed for admis- 
sion to the freshman class of the college, but for 
the academic year 1908-9 a knowledge of physics, 
chemistry and general biology or general zoology 
and two foreign languages is demanded. Entrance 
requirements for the next two years will be fur- 
ther raised so that in 1910-11 candidates must 
have completed work equivalent to that prescribed 
for the freshman and sophomore classes in colleges 
recognized by the university. 

The enrollment of students in the college is 
distributed by courses as follows, every course 
sharing in the increased registration of the de- 
partment: architecture, 168; arts, 323; biology, 
49; chemistry, 78; chemical engineering, 58; 
Wharton school of finance and commerce, 463; 
civil engineering, 292; mechanical engineering, 
387; music, 35; total, 1,853. 

Interest in registration figures naturally centers 
in the freshman class, which this year for the 
whole university numbers 1,258, an increase of 
126, or 11 per cent. The college shows an excep- 
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tional gain of 25 per cent., the enrollment now 
being 611. The law and veterinary medicine 
classes, 146 and 63, respectively, have each in- 
creased ten. The medical and dental departments 
each show a slight falling off, the registration 
being 160 and 121, respectively, as against 188 
and 139 for last year. The evening school enrolls 
157 regular students, an increase of 29. 

The growth of the university as represented by 
the foregoing figures is more readily appreciated 
when a comparison is made with the registration 
of five years ago. Since 1903 the university has 
increased its student population 69 per cent. The 
college, the department of veterinary medicine and 
courses for teachers have practically doubled their 
enrollment. The graduate school has increased 
68 per cent. and the professional schools have 
increased materially. The evening school of ac- 
counts and finance and the summer school have 
sprung into being during this period. The corps 
of professors, instructors and assistants has been 
augmented nearly fifty per cent., the total teach- 
ing force now approximating five hundred. The 
physical equipment of the university has had valu- 
able additions in the several years past in the new 
laboratories and buildings of the departments of 
medicine, veterinary medicine, engineering and 
physical education, while the construction of new 
dormitories enables the university to house seven 
hundred of its students in these comfortable 
apartments. 


Princeton University’s total is prac- 
tically the same as that of last year, 1,314 
in 1908 as against 1,311 in 1907. The 
academic department lost 24 students and 
the graduate school 21, whereas the scien- 
tifie school shows a gain of 50 students. 

At Stanford University there has been a 
net loss in the fall registration of 51 stu- 
dents, the gain of 33 graduate students, 
48 law students and 19 women in the 
academie department not quite offsetting 
the loss of 151 men in the latter depart- 
ment (ineluding the scientific school). 
Mr. O. L. Elliott, registrar of the univer- 
sity, writes as follows: 


A tuition fee of twenty-five dollars per semester 
has been instituted in the department of law, 
applicable to all students in law not registered 
in the department on March 6, 1907. 


(There are 
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no tuition fees in other departments of the uni- 
versity.) 

The Cooper medical college of San Francisco 
has been transferred to the university as a free 
gift, and a department of medicine has been 
instituted in the university. Instruction will 
begin in September, 1909. There will be a four- 
years’ course in medicine, preceded by not less 
than three years of collegiate work. One and a 
half years of the medical course will be given at 
Palo Alto, and the remaining two and a half years 
in San Francisco. 

The falling off in the number of students may 
be attributed partly to the effects of our dis- 
ciplinary upheaval last year, and partly to the 
unusual number of failures in scholarship during 
the second semester of last year. 


It should be remembered that the num- 
ber of students at Stanford University is 
strictly limited. 

Syracuse Uniwersity reports a gain in 
the fall total of 41 and in the grand total 
of 42, the summer session showing a de- 
crease of 16, but fewer students having re- 
turned for work this fall than was the case 
last year. A loss of 53 in pedagogy is 
offset by a gain of the same number in 
music; the graduate school has lost 23, 
while the college has gained 29 and archi- 
tecture 11. Law, medicine, and the scien- 
tifie schools have remained to all intents 
and purposes stationary. The entrance re- 
quirements in medicine have been in- 
creased, so that next fall one year, and in 
the fall of 1910 two years, of college work 
will be demanded for admission, the col- 
lege work to include a competent course in 
physies, biology, chemistry, Latin and one 
modern language. 

The Lyman hall of natural history is 
now fully oeceupied by the departments of 
biology, geology and mineralogy, and 
botany, while the work in chemistry has 
been transferred to Bowne Hall. The 
gymnasium will be ready for occupancy at 
the opening of the second half-year. 

The attendance at the University of Vir- 
ginia is exactly the same as last fall, al- 
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though several changes have taken place 
in the distribution of the student body by 
faculties. The decrease in enrollment in 
the college (24), the scientific schools (11), 
and medicine (14), may be attributed to 
increased requirements for admission that 
became operative this fall. The gain in 
the law school is due primarily to the fact 
that the course becomes one of three years, 
instead of two, beginning with 1909-10. 
A number of students transferred from the 
eollege to law this fall, in order to com- 
plete their law course before the new re- 
quirement goes into effect. The graduate 
school has remained stationary. A new 
course has been established in the engineer- 
ing department leading to the degree of 
chemical engineer. An additional wing 
has been provided for the university’s hos- 
pital group of buildings; also a commons 
hall, which furnishes table board to stu- 
dents at cost. 

Western Reserve University on October 
1 ineorporated a pharmaceutical school 
with 75 students, and has gained 27 stu- 
dents in addition over last year. The 
academic department shows an increase 
of 33, all men, while law has gained 9 
and the library school (other courses) 7 
students. On the other hand, dentistry 
shows a loss of 12, the graduate school of 
5, and medicine of 4 students. The 80 stu- 
dents mentioned under extension teaching 
are in attendance on standard university 
courses given in the evening. 

Mr. D. C. Mathews, executive secretary, 
writes as follows: 

The opportunities offered by the medical school 
will be largely increased by the opening of the 
new H. K. Cushing laboratory of experimental 
medicine. The department of experimental medi- 
cine was made possible by the gift of $100,000 
each by Mr. H. M. Hanna and Colonel Oliver H. 
Payne. Professor George N. Stewart, formerly of 
the University of Chicago and recently returned 


from a year’s study in Europe, is head of the 
department. The building was dedicated on No- 
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vember 20, the principal address being delivered 
by Dr. William H. Welch, of Johns Hopkins 
University. 

Work is progressing upon the chemical labora- 
tory on the Adelbert College campus. The build- 
ing is named for Professor Edward Williams 
Morley, for thirty-seven years professor of chem- 
istry in Western Reserve. 

The Cleveland School of Pharmacy was recently 
incorporated into the university. The school is 
now in its twenty-seventh year. The course of 
study includes thorough courses in general, inor- 
ganic and organic chemistry, physics, pharmacy, 
materia medica, microscopy and physiology. It is 
proposed to give to the course of study certain 
larger relationships than its merely technical 
requirements would demand. 


The University of Wisconsin reports an 
increase of 360 students in the fall enroll- 
ment, and of 475 in the grand total, the 
summer session having attracted no less 
than 376 students more than attended the 
session of 1907. All of the faculties have 
contributed to the gain in the fall registra- 
tion: The academic department 85 men 
and 42 women, agriculture 72, the scien- 
tifie schools 26, musie 14, law 8, medicine 
6, and pharmacy 4 students. The grad- 
uate school shows an actual increase of 14 
students over last year, although there is 
an apparent loss of 137. This is due to 
the fact that the figures for last year in- 
cluded the graduate students who attended 
the 1907 summer session and did not re- 
turn for work in the fall; of these there 
were 151. This year there were 227 
graduate students in attendance at the 
summer session only, so that the total regis- 
tration of graduate students is 353 for 
1907 and 443 for 1908. The first item of 
double registration (151) is made up of 
114 students enrolled in letters and arts, 
as well as in law, musie and medicine, plus 
37 students given separately under phar- 
macy. 

There have recently been established .a 
course in chemistry, a course in mining 
engineering, and a middle course in agri- 
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eulture. The two former are four-year 
courses, leading to a baccalaureate degree. 
The last is a two-year course, the entrance 
requirements for which are the same as 
those of the regular long course, certificates 
being awarded at the close, instead of de- 
grees. There has also been organized, 
within the college of letters and science, a 
new course for the training of teachers. 
Within the past year a new central heating 
plant has been built, as well as an addi- 
tion to the administration building. A 
woman’s building and a new animal hus- 
bandry building are in process of construc- 
tion. 

The increase in Yale University’s grand 
total is one of 31, while that for the fall 
only amounts to 149, the discrepancy being 
due to the withdrawal of the summer school 
of this institution; the 48 students men- 
tioned under summer session attended the 
summer school of forestry. Gains in the 
fall attendance have been registered by 
every department with the exception of 
the academic, which shows a loss of 41 
students, whereas the Sheffield scientific 
school has gained six. To the enrollment 
of the latter should be added 154 graduate 
students who are members of the graduate 
school or the school of forestry. The law 
school reports a gain of 92, the graduate 
school one of 51, divinity 26, art 10, 
forestry 9, music 8, and medicine 5. 


Tomso, JR. 
CoLuMBIA UNIVERSITY 


THE NATIONAL GEOGRAPHIC SOCIETY 


THE arrangements for lectures for the cur- 
rent season are as follows: 


December 11—“ The Redemption of Ireland,” by 
Mr. William E. Curtis. No longer does the Irish- 
man in Ireland live on potatoes and peat. TIllus- 
trated. 

December 18—“ Present Conditions in Turkey,” 
by Dr. Howard S. Bliss, president of the Syrian 
Protestant College, Beirut. 
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January 4—“ The Sierra Nevada,” by Dr. Grove 
Karl Gilbert. 

January 8—‘“‘A Digger’s Work in Palestine,” 
by Dr. Frederick J. Bliss, author of “ A Mound of 
Many Cities,” “ Excavations in Palestine,” ete. 

January 15—“ The Non-Christian Tribes of the 
Philippine Islands,” by Dr. Frederick Starr, of 
the University of Chicago. 

January 22—“ The Panama Canal and the Span- 
ish Main,” by Mrs. Harriet Chalmers Adams. 

January 29—“‘ Abraham Lincoln—Boy and 
Man,” by Mr. W. W. Ellsworth, of the Century 
Company. 

February 5—Major General A. W. Greely, U. 8S. 
Army, will address the society. 

February 12—“ The Bird Islands of Our At- 
lantic Coast,” by Mr. Frank M. Chapman, of the 
American Museum of Natural History. Lllus- 
trated with lantern slides and moving pictures 
of the pelicans and fish hawks. 

February 19—“ Java—The Garden of the East,” 
by Mr. Henry G. Bryant. 

February 26—“ Aerial Locomotion,” by Mr. 
Wilbur Wright or Mr. Orville Wright. 

March 12—“ The Hunting Fields of Central 
Africa,” by Mr. Gardiner F. Williams, for twenty 
years general manager of the De Beers diamond 
mines at Kimberley. 

March 19—‘Ruwenzori, the Snow-crowned 
Mountain of the Equator,” by Professor Edwin 
A. Fay, of Tufts College, president of the Amer- 
ican Alpine Club. 

March 25—* Brittany—The Land of the Sar- 
dine,” by Dr. Hugh M. Smith, deputy commis- 
sioner of the U. S. Bureau of Fisheries. 

April 2—*“ Homes for Millions—Reclaiming the 
Desert,” by Mr. C. J. Blanchard, of the U. 8. 
Reclamation Service. 


A BIBLIOGRAPHY ON SCIENCE TEACHING 


AT a meeting of the executive committee of 
the American Federation of Teachers of the 
Mathematical and Natural Sciences held 
April 28, 1908, it was voted to appoint a com- 
mittee on bibliography of which Professor 
Richard E. Dodge, of Teachers College, New 
York, is chairman. 

This committee was requested to prepare, at 
an early date, a selected and annotated bibliog- 
raphy on science teaching for publication by 
the federation. The field to be covered in- 
cludes teaching in elementary, secondary and 
normal schools and colleges. The list is to 
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“inelude books, articles in periodicals, scien- 
tific journals or association reports, including 
foreign contributions, if any.” The object is 
to prepare a bibliography of contributions to 
science teaching in the last decade “ that will 
be a working basis for any teacher of science 
and especially for any in an institution with 
limited library facilities.” Since reviews of 
recent publications on science teaching are 
valuable in making up programs of study or 
for meetings, this bibliography should be an 
aid in this way, and should thus encourage the 
study of the literature of the subject. 

For convenience and effectiveness in cover- 
ing the whole field of science teaching, spe- 
cialists were appointed to undertake the work 
in each of six subdivisions. The cooperators 
and the work for which each will be respon- 
sible are given below: 


Mathematics—Professor J. W. A. Young, Uni- 
versity of Chicago. 

Biology—Professor O. W. Caldwell, University 
of Chicago. 

Physics—Professor John F. Woodhull, Teachers 
College, Columbia University, and ex-president of 
New York Physies Club. 

Nature-Study—Professor M. A. Bigelow, Teach- 
ers College, and secretary of the American Nature- 
Study Society. 

Chemistry—Special Committee of the New Eng- 
land Association of Chemistry Teachers. 

Geography and Geology—R. H. Whitbeck, State 
Model School, Trenton, N. J. 


It is anticipated that the special reports 
will be in the hands of the chaiman before 
January 1, 1909, and that the bibliography can 
be printed and distributed early in the next 
calendar year. 


SCIENTIFIC NOTES AND NEWS 


THE convocation week meetings of the 
American Association for the Advancement of 
Science, and the twenty-five national sci- 
entific societies meeting this year in affilia- 
tion with it, have begun at the Johns 
Hopkins University, Baltimore, as we go to 
press with the present issue of Science. We 
publish above the address of the retiring presi- 
dent of the association, Professor Edw. L. 
Nichols, of Cornell University, and we hope 
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to publish next week a general account of the 
meeting, to be followed in subsequent issues 
by the addresses and proceedings of the asso- 
ciation and the affiliated societies. 

THe recently created Royal Society of 
South Africa has elected Sir David Gill, 
K.C.B., F.R.S., its first honorary fellow. 

Dr. Evans Hoy te, director of the 
Manchester Museum, has been appointed di- 
rector of the Welsh National Museum. 

Dr. F. Waker Mort, F.R.S., has been 
elected Fullerian professor of physiology in 
the Royal Institution. 

Certain friends of the chancellor of Cam- 
bridge University desire the establishment of 
some award to be associated with Lord Ray- 
leigh’s name, in order to commemorate the 
unanimous election of a scientific investigator 
to the office of chancellor of the university. 
With this object they have deposited a sum of 
money, the interest of which may be used 
for the purpose of awarding from time to time 
a prize to be called the Rayleigh prize. 

Proressor Sir James Dewar has_ been 
elected an honorary member of the German 
Chemical Society. 

THE president of the Cambridge Philo- 
sophical Society, Professor Adam Sedgwick, 
has been appointed to represent the society at 
the Darwin Centenary celebrations in June, 
1909. 

Tue Broca prize for 1908 has been awarded 
by the Anthropological Society of Paris, to 
Dr. Paul Rivet. 

Tue Godard prize of 1,000 frances has been 
awarded by the Paris Academy of Medicine, 
to Dr. F. W. Pavy, F.R.S., consulting physi- 
cian to Guy’s Hospital, London, for his works 
on carbohydrates and diabetes. 

Mr. Georce H. Locke, for the past two 
years professor of the history and principles 
of education and dean of the School for 
Teachers of Macdonald College, McGill Uni- 
versity, Quebec, Canada, has resigned to be- 
come chief librarian of the Municipal 
Libraries of the city of Toronto. 


JEROME J. Green, professor of physics and 
electrical engineering at the University of 
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Notre Dame, has taken up his work after a 
year’s leave of absence, which was spent 
traveling in Europe, visiting the principal 
educational institutions. He attended lec- 
tures at the University of Paris and at the 
Technische Hochschule in Berlin. 


Proressor Huco MinsterserG has returned 
to Harvard University from a trip to Chicago, 
Toronto and Ithaca. He spoke in Chicago 
before the Chicago Club on “ Psychotherapy,” 
before the Germanic Society on “ Books and 
Readers in Germany and America,” and be- 
fore the Commercial Club on “ Psychology in 
Commerce and Industry.” In Toronto he 
addressed the Canadian Club on “ Right and 
Wrong in the Prohibition Movement.” At 
Cornell University he spoke on “ New Devel- 
opments in the Psychological Laboratory” 
and “ Psychology and Law.” 


On January 13, at 4 o’clock, Professor Cas- 
sius J. Keyser, of Columbia University, will 
deliver a lecture before the departments of 
mathematics and philosophy of the Brooklyn 
Institute of Arts and Sciences on “ The Mes- 
sage of Modern Mathematics to Natural 
Theology.” 


Tue Chicago Chapter of the Sigma Xi 
Society held its fall meeting on December 9. 
Dr. Chas. H. Judd, professor of psychology 
of Yale University and director-elect of the 
School of Education of Chicago University, 
gave an address on “ Visual Perception and 
Eye Movements.” Fourteen members joined 
the society at this meeting. 


Dr. J. B. Learues, of the Lister Institute, 
London, will deliver six lectures on the sub- 
ject “The Metabolism of the Non-nitrogenous 
Substances in the Animal Body” in the Car- 
negie Laboratory of the University and Belle- 
vue Hospital Medical College, New York City, 
beginning on Monday, January 4, 1909, and 
continuing daily throughout the week, at four 
o’clock in the afternoon. Those interested are 
cordially invited to attend the course. 


Tue Friday evening meetings of the Royal 
Institution, London, will begin on January 
22, when Dr. Alfred Russel Wallace, O.M., 
will deliver a discourse on “The World of 
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Life: as visualized and interpreted by Dar- 
winism.” 

Tue Wilde lecture of the Manchester Lit- 
erary and Philosophical Society will be deliv- 
ered on March 9, by Dr. H. Brereton Baker, 
F.R.S., reader in chemistry in the University 
of Oxford, the subject being “The Influence 
of Moisture on the Combination of Gases.” 


As this year is the jubilee of Speke’s discov- 
ery of the Victoria Nyanza, the long-sought- 
for source of the Nile, the Royal Geographical 
Society commemorated the event by a special 
meeti»z on December 14, when Sir William 
Garstin gave an address on “Fifty Years of 
Nile Exploration and some of its Results.” 
There was an exhibition of portraits, Speke’s 
original map of his discoveries, and other 
maps, instruments, photographs, ete. 

Proressor THomas Gray, professor of dyna- 
mics and engineering at the Rose Polytechnic 
Institute, eminent for his researches in these 
subjects, died on December 19 at the age of 
fifty-eight years. 

Tuomas M. Witson, B.Se. (Toronto), M.D. 
(Rush), about to receive the degree of doctor 
of philosophy at the University of Chicago 
where he had been assistant in physiology, in- 
structor in pathology in the Chicago Veter- 
inary College, died on November 19 from 
glanders contracted in the laboratories of the 
McCormick Memorial Institute in an attempt 
to produce a serum to counteract the effects 
of the bacillus of the disease. 


Proressor Epuarp G. von the 
eminent pathologist, died at Wiirzburg on De- 
cember 5, at the age of seventy-two years. 

THE death is also announced of Dr. Giu- 
seppe Ciscato, professor of theoretical geodesy 


in the University of Padua, at the age of 
fifty-one years. 


Acting under instructions from President 
Roosevelt, the Secretary of the Interior has 
withdrawn from entry, selection and location 
all public lands in Wyoming, Idaho and Utah 
believed to contain phosphate rock, pending 
action by congress. 

Dr. ArtHuR J. Evans, F.R.S., has given to 
the Ashmolean Museum of Oxford University 
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the collection of Anglo-Saxon jewelry and 
other relics bequeathed to him by his father, 
the late Sir John Evans. With it is also a 
comparative series illustrating the early Teu- 
tonic art of the continent, including specimens 
of Scandinavian, Frankish, Lombard and 


Gothie work. 


Ir is announced that the collection of im- 
plements of the bronze age, formed by Canon 
William Greenwell, of Durham, will be pre- 
sented to the British Museum. This collection 
of implements of the bronze age is regarded as 
the most extensive of its kind in private hands, 
and is said to compare well in many respects 
with that already in the British Museum. It 
includes specimens from nearly all parts of 
Great Britain and other countries of Europe, 
and also from Asia. 


Tue Royal Society has given to Cambridge 
University the stellar spectroscopic equipment 
which has been in the care of Sir William 
Huggins since 1871. It consists of the follow- 
ing instruments: A refracting telescope with 
an object glass 15 in. in diameter and 15 ft. 
in foeal length, to which is attached a spectro- 
scope arranged for both visual and photo- 
graphic work; and a Cassegrain reflecting tele- 
scope with a mirror made of speculum metal 
18 in. in diameter and about 7 ft. in focal 
length, to which a spectroscope is attached 
with optical parts made of Iceland spar and 
quartz for photographing the ultra-violet spec- 
trum of stars. These two telescopes are 
mounted equatorially on a single polar axis, in 
such a way that they can be moved inde- 
pendently in declination. They are at present 
installed in a dome about 20 ft. in diameter 
in Sir William Huggins’s garden at Tulse-hill. 
The telescopes and the equatorial mounting 
were made by Sir Howard Grubb in Dublin, 
and the spectroscopes by Messrs. Troughton 
and Simms. The instruments are described 
as being in excellent working order, and would 
only require such insignificant changes as are 
usually needed in passing from one series of 
observations to another in the ordinary work 
of an observatory, but a suitable dome will 
have to be provided for the proper installation 
of the telescopes. 
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A pian for a new exhibition room on the 
second floor of Peabody Museum of Yale Uni- 
versity has been given up and the restored 
mastodon is being set up in an exhibition room 
on the third story. The museum has become 
so overcrowded that future plans for exhibi- 
tion have to be restricted. An increasing 
amount of the space in the building is de- 
manded for scientific laboratories and class- 
room work. 

Tue Rey. Joseph Beech, missionary in West 
China, has presented to the museum of Wes- 
leyan University a collection of ethnological 
specimens from China and Tibet, which in- 
cludes about 800 coins and about 300 other 
specimens. Among these are idols and other 
objects used in worship, domestic utensils, 
carvings in jade, ivory and other materials, 
pictures and books. From the widow of the 
Rey. Merrill Hitchcock the museum has re- 
ceived Mr. Hitchcock’s herbarium. 

Mr. JaMes Gorpon Bennett has offered the 
Aero Club of France a new international 
prize. A cup of the value of £500 is to be 
competed for next year in France under the 
auspices of the International Aeronautic Fed- 
eration and the French Society for the En- 
couragement of Aerial Locomotion. Besides 
this cup Mr. Gordon Bennett offers three sums 
of £1,000 each to be given to the winner of 
each of the first three annual competitions. 

At the monthly meeting of the British 
Astronomical Association, on November 25, 
by the permission of the astronomer-royal, the 
long series of photographs of comet 1908¢ 
Morehouse taken with the 30 in. reflector of 
the Royal Observatory were shown on the 
screen and described by Mr. Melotte. 

As already announced, the Australasian As- 
sociation for the Advancement of Science will 
meet in Brisbane on January 11. According 
to Nature, the association will come of age 
next year, and the meeting will inaugurate the 
jubilee year of Queensland, the history of 
which as a separate state dates from 1859. 
The new president of the association is Pro- 
fessor W. H. Bragg, of Adelaide, while the 
sectional presidents are Professor Pollock, 
of Sydney (astronomy, mathematics, and 
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physics) ; Professor Easterfield, of Wellington, 
N. Z. (chemistry); Professor Skeats, of Mel- 
bourne (geology and mineralogy) ; Mr. Charles 
Hedley, of Sydney (biology) ; Mr. A. H. S. 
Lueas, of Sydney (geography); Mr. A. G. 
Hamilton, of Wellington, N. Z. (ethnology 
and anthropology); Mr. G. H. Knibbs, of Mel- 
bourne (social and statistical science) ; Mr. H. 
W. Potts, of the Hawkesbury College (agri- 
culture); Professor R. W. Chapman, of Ade- 
laide (engineering and architecture); Dr. J. 
Mason, of Wellington, N. Z. (sanitary science 
and hygiene); Mr. Peter Board, of Sydney 
(mental science and education). The acting 
permanent secretary, Mr. J. H. Maiden, can 
be addressed at the office of the association, 
Royal Society’s House, Sydney, and will be 
glad to give further particulars and to enroll 
members for New South Wales. 


Nature states that a movement, supported 
by the Linnean Society of New South Wales, 
is on foot to approach the Australian govern- 
ment with the object of having Barrow Island, 
sixty miles off the northwest coast, set apart 
as a fauna reserve. The island, which is re- 
markable for its kangaroo, bandicoot, rat, and 
wren, none of which occurs on the mainland, 
is likely to be leased for sheep-farming, to the 
detriment of the fauna. The policy of the 
Crown’s retention of islands as sanctuaries for 
wild life is being amply justified by the experi- 
ences of New Zealand and the United States, 
and the Barrow Island fauna is worth effort to 
save. 


THE MORLEY CHEMICAL LABORATORY OF 
WESTERN RESERVE UNIVERSITY 

THE open weather of the fall and winter has 
made it possible to push more rapidly the 
construction of the new Morley Chemical 
Laboratory of Western Reserve University. 
This building, which will house the depart- 
ments of chemistry and geology of both under- 
graduate departments of the university, is 
situated upon the Adelbert College campus. 
It will provide accommodations sufficient for 
three hundred students in chemistry and one 
hundred and fifty students in geology. 

The building is collegiate gothic in style, is 
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built of brick and concrete, with Indiana lime- 
stone trimmings, and is of fire-proof construc- 
tion. It is three stories in height. The first 
floor will contain two large laboratory rooms, 
recitation rooms, offices, small research labora- 
tory, dark rooms, a workshop and storeroom. 
On the second floor there will be two large 
laboratories, the main lecture room, with 
preparation room adjoining, a storage room, 
a small laboratory, balance room and offices. 
The third floor will be largely devoted to the 
department of geology, which department will 
occupy a large lecture room, a laboratory for 
students, a private laboratory, offices and a 
storeroom. This floor will provide, also, addi- 
tional recitation rooms, library and reading 
room and a small laboratory for electrochem- 
istry for the department of chemistry. The 
laboratory building will cost one hundred and 
twenty thousand dollars and will be ready for 
occupancy in September, 1909. 

The library of the department of chemistry 
will include the Morley collection of books on 
chemistry. These books were assembled by 
Professor Morley during his years of active 
association with Western Reserve and were 
given by him to the university. These books 
are now being reclassified and recatalogued. 


UNIVERSITY AND EDUCATIONAL NEWS 


THE regents of the University of Wisconsin, 
in accordance with the recommendation of the 
State Timber Land Owners’ Association and the 
Wisconsin Conservation Commission, proposed 
to the United States government to provide 
a suitable building on the university campus 
for the use of the U. S. Forestry Service as a 
laboratory for the investigation of problems 
connected with the utilization of forest 
products. The proposed building will cost 
$30,000, and will be furnished with heat, light, 
and power by the university. The U. S. 
Forest Service desires to concentrate at some 
engineering college in the west all of its 
present laboratories. The purpose is to carry 
on an elaborate series of investigations upon 
all kinds of timber, with reference to adapt- 
ing each to its best use, and to utilizing 
timber, stumps and refuse now wasted. The 
utilization of the by-products of the logging 
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operations, the making of wood pulp from 
various kinds of timber, the distillation of tur- 
pentine and other products of wood waste, and 
similar problems are to be included in the 
forestry work. The United States govern- 
ment will equip the proposed building at a 
cost of $14,000, and will provide the entire 
staff of investigators, whose salaries will 
aggregate $28,000 a year. The laboratory is 
to be available for advanced university stu- 
dents and instructors in forestry and chemical 
engineering. The scientific men provided by 
the forestry service for the laboratory are to 
give lectures in the university. 


Tue University of Chicago gives the first 
two years of the medical curriculum of Rush 
Medical College, which is affiliated with the 
university. In order to encourage the spirit 
and method of investigation among students 
preparing to study medicine, the university 
offers three scholarships for the session of 
1909-10, to be awarded to applicants present- 
ing the best theses embodying the results of 
independent investigation in any of the sci- 
ences fundamental to medicine—physics, 
chemistry, or any of the biological sciences. 
The first prize will be a scholarship for three 
quarters ($180), the second prize a scholarship 
for two quarters ($120), and the third prize a 
scholarship for one quarter ($60). This com- 
petition is open to members of the graduating 
class or graduate students of this college. 
Theses must be sent to the dean of medical 
courses, The University of Chicago, on or 
before April 1, 1909. 


ARRANGEMENTS have been made at Lehigh 
University to keep the conference department 
open during the Christmas recess. This de- 
partment, composed of instructors of the uni- 
versity under the direction of one of the 
professors, is designed to assist students who 
find difficulty with their current work. It is 
an innovation in college policy, which is said 
to have proved a great help since its establish- 
ment last September. 


By a resolution of the senate of the Uni- 
versity of London, it has been decided to ask 
the government to appoint 4 royal commission 
with a view to the introduction of a bill to 
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secure incorporation of the Imperial College 
of Science and Technology with the Uni- 
versity. 

WE are informed that the note given promi- 
nence by the New York papers and reprinted 
in Scrence to the effect that Governor Johnson 
had asked President Roosevelt to accept the 
presidency of the University of Minnesota is 
incorrect. 

Dr. Apam Sepewick, professor of zoology 
at Cambridge, and fellow at Trinity College, 
has accepted a professorship of zoology at the 
Imperial College of Science and Technology, 
London. 

At the University of Glasgow, Dr. Cecil H. 
Desch, of University College, London, has 
been appointed to the Graham Young lecture- 
ship in metallurgical chemistry to succeed Dr. 
C. E. Fawsitt, who resigned to accept the 
newly-established chair of chemistry in the 
University of Sidney, N. S. W. 


DISCUSSION AND CORRESPONDENCE 


THE “ PINCH-EFFECT ” IN UNIDIRECTIONAL 
ELECTRIC SPARKS 

Proressor NipHer has recently described” 
some interesting experiments on momentum 
effects in electric discharge, and writes as 
follows concerning the unidirectional sparks 
obtained by the insertion into the circuit of 
strips of cloth moistened with a saline solu- 
tion: 

. . . the sparks are large and brilliant at the 
negative end in both positive and negative lines, 
and thin out towards the positive end. The nega- 
tive terminals are large spheres of about 10 cm. 
diameter. The positive terminals are small knobs, 
of about 1 em. diameter. While on the large 
sphere the electrons repel each other. But when 
they start into motion across the spark-gap, they 
attract each other electromagnetically. This ap- 
pears to be the reason why the spark thins out as 
the electrons proceed in their motion across the 
spark-gap. [The italics are mine.] 

According to theory, two like charges repel- 
ling each other when at rest, begin to develop 
an electromagnetic attraction for each other 
as soon as they are put in motion in the same 
direction. But this attraction does not be- 

* Science, December 4, 1908, p. 807. 
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come equal to the electrostatic repulsion until 
the charges move with the velocity of light. 
This used to seem very puzzling to me, for I 
reasoned as follows: Imagine a _ positively 
charged hopper filled with steel balls, which 
continually dropped into two pirallel inclined 
glass troughs. As the motion of the charged 
balls is constantly accelerated, the electro- 
magnetie attraction which they exert on the 
charged balls in the other trough grows larger 
and larger until the velocity is that of light, 
when the streams of balls in the two troughs 
are exerting zero force on each other (for their 
electrostatic repulsion is then exactly balanced 
by their electromagnetic attraction), and yet 
they are said to be behaving like electric cur- 
rents. Why, then, do parallel currents actu- 
ally attract each other? No one supposes that 
a current in a wire travels faster than light. 
Some years ago in Cambridge I asked Pro- 
fessor (now Sir) J. J. Thomson about it, and 
he replied that my analogy was all right, ex- 
cept that according to the electron theory the 
glass troughs should have a metal covering 
outside, which is positively charged, the hop- 
per should be negatively charged, and the 
positive charge on a unit’s length of a trough 
should equal the sum of the negative charges 
on the balls contained in that length. Then 
the analogy, while crude, would be complete: 
the steel balls would represent electrons, and 
the current in the ordinary sense would flow 
up the trough instead of down. The charge 
on the metal covering of the trough would 
represent the charges on the positive atoms in 
a conductor. Under these circumstances it is 
easy to see that attraction between the troughs 
would ensue as soon as the balls began to 
move. Professor Nipher’s explanation, there- 
fore, would seem to be valid only on the sup- 
position that the positive ions in the line of 
the disruptive discharge (which are dashing 
towards the negative terminal) would take the 
place of the metal-covered trough in my anal- 
ogy, thus rendering the electromagnetic attrac- 
tion of the moving electrons effective in draw- 
ing them together in a column which contin- 
ually thins out towards the positive terminal. 
If this be true, the effect ought to be rendered 
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more intense because of this consideration: 
the analogy would then be that of the trough 
itself (carrying a positive charge) moving in 
the opposite direction to the motion of the 
steel balls, thus making the relative velocity 
of the balls greater and the attraction more 
intense. 

But there is another way of looking at it 
which may be more natural. The negative 
terminal is a large sphere 10 cm. in diameter, 
while the positive terminal is but 1 em. in 
diameter. The lines of force are therefore 
strongly convergent from the negative to the 
positive sphere, somewhat like the ropes from 
the gas bag of a balloon to the much smaller 
basket beneath, and electrons sliding down 
these lines (along their negative direction, of 
course) would naturally arrange themselves in 
a column larger at the negative end, especially 
as these lines are themselves falling towards 
the center line of the discharge. In this case 
would not the phenomenon simply show the 
pinch effect in gaseous discharge ? 

Anprew H. Patrerson 

UNIVERSITY OF NoRTH CAROLINA, 

December 7, 1908 


MR. MANSON’S THEORY OF GEOLOGICAL CLIMATES 


Mr. Manson’s theory of geological climates 
has been commended latterly in the columns 
of Science and elsewhere, and it may be de- 
sirable to point out why it is unsatisfactory. 

The theory as set forth in Mr. Manson’s 
communication to the Tenth International 
Geological Congress, in Mexico, in 1906,’ is 
briefly as follows: During Paleozoic time the 
climate of the earth was practically uniform 
from equator to poles, and torrid temperatures 
were everywhere maintained by heat derived 
from the earth and warm oceans; the heat was 
prevented from radiating into space and being 
lost by a blanket of clouds surrounding the 
whole earth. Recognizing that the heat 
brought to the earth’s surface by conduction is 
not enough to keep up a high atmosplieric 
temperature, Mr. Manson thinks that much 
heat was made available by the erosion of the 
land and by hot springs, voleanic eruptions, 
ete. Let us calculate how much heat can be 


* Proceedings, Vol. I., pp. 349-405. 
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obtained by this means, and in making this 
calculation we give every possible advantage to 
the theory. Let us assume with Dr. Becker’ 
that at the time of consolidation the surface 
of the earth was at a temperature of 1300° C., 
and increased at a uniform rate at least to a 
depth of 0.02 of the radius or 126 kilometers, 
and that up to the present time no appreciable 
change of temperature has taken place beyond 
that depth. Let us further assume that the 
surface has been reduced to 0° and that the 
present temperature gradient is a straight line 
from the surface to a depth of 126 kilometers. 
The average loss of temperature within this 
shell is 1300/2 or 650°, and if we take the 
specific heat per cu. em. as 0.5 calories, the 
total heat which has been lost per sq. em. of 
surface is 12,600,000 & 650 0.5 = 4.1 & 10° 
calories. This is a very liberal allowance. 
Assuming an ocean 5 kilometers deep cover- 
ing the whole earth, whose original tempera- 
ture was 40° C. and which has cooled to 0°, the 
total heat given out per sq. em. of surface 
would be (specific heat per cu. em.—1), 
500,000 40 10’ calories. This is only 
one half of 1 per cent. of the heat furnished 
by the land and may therefore be neglected. 
The heat at present being received from the 
sun equals 2 calories per sq. cm. per minute, 
measured at right angles to the sun’s rays.* 
As this falls on the section of the earth it 
must be divided by 4 to give the average 
amount on the earth’s surface. Let us sup- 
pose, further, that three fifths of the remainder 
is lost by reflection and other causes and does 
not heat the earth’s surface. This leaves 0.2 
calorie for the average amount received by 
1 sq. em. of the earth’s surface per minute; 
and in one year the total amount received 
would be 0.2 60 24 365 10° calories, 
and as the earth has a practically stationary 
temperature it is losing this much heat per 
year by radiation into space. At this rate all 
the heat lost from the earth since consolida- 
tion could only keep up the present average 
temperature for a number of years equal to 
4.1 < 10°/10° = 41,000 years; but if on account 
of the cloud-blanket only 10 per cent. as much 
?Scrence, February 7, 1908. 
*Scrence, April 24, 1908, p. 663. 
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heat is necessary to maintain the temperature 
it would last 410,000 years; if only 1 per cent. 
were needed, it would last 4,100,000 years, a 
period much shorter than pre-Mesozoic time. 

But what would establish and maintain a 
blanket of clouds around the earth, and espe- 
cially over great inland regions like the centers 
of Africa and Asia? The only places where 
clouds are now prevalent are places in high 
latitudes where moisture is continually pre- 
cipitated from the winds which blow pretty 
steadily from warm seas; but even with our 
present atmospheric circulation the interior of 
the great continents are rather dry. With the 
uniform temperature which Mr. Manson predi- 
eates in Paleozoic time there would be no 
winds, and the sun would soon break up the 
cloud-covering over the interior of the con- 
tinents, as there would be no steady supply of 
moisture. Moreover, an atmosphere heated at 
the bottom is in unstable equilibrium, and con- 
vection currents would be set up which would 
carry the moist air to high altitudes and re- 
sult in heavy downpours of rain and a clear- 
ing of the atmosphere; for the available heat 
would be entirely inadequate to supply mois- 
ture to form clouds as fast as it would be pre- 
cipitated as rain. The existence of clouds 
would have no influence on the convection cur- 
rents. Mr. Manson mentions these currents, 
but does not attach any great importance to 
them. 

It is to be noted that geologists who have 
given attention to the earlier glacial periods do 
not consider that they were due merely to 
small glaciers at high altitudes, but that they 
represented real, even if not very extensive, 
changes in climate. Moreover, Professor J. 
W. Gregory firmly maintains that throughout 
g ological times we have had a zona! distribu- 
tion of temperature very similar to that of the 
present day.‘ It is therefore, quite possible 
that the continued uniform climate which Mr. 
Manson’s theory was developed to explain, did 
not really exist. 

Professor Schaeberle’ approves Mr. Man- 
son’s theory and states that “The inherent 

*“Climatie Variations,” Proc. Tenth Intern. 
Geol. Cong. Mexico, 1906, Vol. I., pp. 407-26. 

5 Sctence, March 6, 1908, p. 392. 
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heat of the earth still plays an important if 
not controlling part in all terrestrial phe- 
nomena....” This idea is based on an 
earlier communication® whose conclusions are 
invalidated by his erroneous definition of tem- 
perature and by his erroneous assumption that 
a body placed in a stream of radiant energy 
has its temperature raised by an amount pro- 
portional to the quantity of radiant energy 
falling upon it in a unit of time. 

It can readily be shown that the heat re- 
ceived by conduction from the earth is in- 
significant in comparison with that received 
from the sun, as was long ago done by Lord 
Kelvin. The quantity of heat reaching the 
earth’s surface per minute through each sq. 
em. equals the conductivity of the rock multi- 
plied by the temperature gradient multiplied 
by 60 seconds. If we take the conductivity of 
rock at 0.005 and the temperature gradient at 
0.00032° C. per em. (which corresponds to 1° 
C. per 31 m. or 1° F. per 50 feet) we find 
9.6 >< 10-* for the quantity of heat conducted 
to the surface per sq. cm. each minute, and 
since we can take the quantity received from 
the sun for the same area ir the same time as 
0.2 calorie, we see that the earth’s surface re- 


ceives from the sun at least 2,000 times as 


much heat as from its interior. The latter, 
therefore, could not have a material effect on 
the surface temperature or on atmospheric 
phenomena. Harry Rew 
Jouns Hopkins UNIVERSITY, 
November 28, 1908 


ON MISLEADING STATEMENTS 


Since misleading statements occur in the 
publications of certain writers concerning my 
participation in, and experimental contribu- 
tions to the subject of blood-vessel anastomosis 
and transplantations, in justice to myself 
and in the interest of investigators in general, 
it is incumbent upon me to perform the dis- 
agreeable task of making a statement once for 
all, that the facts may be made readily ac- 
cessible. The task will be made easier if I 
am permitted to quote rather freely. 

Carrel in a paper appearing in the Journal 
of the American Medical Association, Novem- 
ber 14, 1908, LI, p. 1664, says: 


*Scrence, December 20, 1908, p. 877. 
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The transplantation of devitalized arteries has 
been attempted by Levin and Larkin in New York, 
but in almost every case thrombosis occurred. 
However, after the transplantation of a segment 
of aorta fixed in formalin into the aorta of a dog, 
excellent circulation was observed. Histologic 
examination ten days after the transplantation 
showed that the wall was composed of amorphous 
tissue in which the elastic framework was seen 
to be very well preserved. In another case of 
Levin and Larkin, twenty days after the opera- 
tion, the wall of the vessel was completely amor- 
phous and surrounded by dense connective tissue. 
A similar experiment has been performed in St. 
Louis by Guthrie, who obtained an excellent func- 
tional result, but no histologic examination of the 
vessel has yet been published. 


Levin and Larkin, in Proceedings of the 
Society for Experimental Biology and Medi- 
cine, 1907-8, V., p. 110, say: 

On January 23, 1908, we transplanted a seg- 
ment of aorta from a dog hardened in 4 per cent. 
formalin into the abdominal aorta of another 
dog. Meanwhile Guthrie reported successful im- 
plantation of formaldehyde segments into the 
carotid of the dog. 

The facts regarding the transplantation of 
formaldehyde-fixed segments are as follows: 
In the American Journal of Physiology, Sep- 
tember 2, 1907, XIX., 482-7, in the paper 
entitled, “‘ Heterotransplantations of Blood 
Vessels,” I stated: 

In this connection it may be mentioned that a 
segment of aorta from a cat preserved in formal- 
dehyde for about a month, then washed in very 
dilute ammonia water, partially dehydrated in 
alcohol and impregnated with vaseline, when sim- 
ilarly transplanted into a dog gave excellent tem- 
porary results. On killing the animal with ether 
and examining the segment, it was found to re- 
semble the artery of the dog in a much greater 
degree than before being transplanted, being more 
pliant and having a flesh color, the latter due, no 
doubt, largely to the presence of blood that got 
into or between the coats from the outside. The 
union of the intimas was excellent, and they both 
had the characteristic glistening appearance. My 
thanks are due Dr. Bartlett for assistance with 
this operation. A series of operations are being 
made with the view of determining the permanent 
results of similarly prepared and transplanted 
blood vessels. 


My records show that this experiment was 
performed June 20, 1907. In Science, N. S., 
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March 20, 1908, XXVIIL., p. 473, is reported 
the successful transplantation of a formalde- 
hyde-fixed segment of blood vessel into a dog. 
Since the work had been announced in 1907 in 
the article referred to above, I did not con- 
sider it necessary or even of interest to state 
the date of the successful operation. Since 
this appears to have been a mistake on my 
part, I desire for the benefit of those in- 
terested to here record *. My record shows 
that the operation reported was performed 
January 22, 1908. On February 12, 1908, the 
neck was opened and the segment directly 
examined. On February 29, 1908, the animal 
was demonstrated before the St. Louis Medical 
Society... The manuscript of the note in Sct- 
ENCE was mailed to the editor February 17, 
1908. 

Levin and Larkin in Proceedings of the 
Society for Experimental Biology and Medi- 
cine, 1907-8, V., 109, also say: 

Carrel demonstrated that it is not only possible 
to unite the two ends of a severed artery by a 
suture but also to interpose between the cut ends 
of it a segment of an artery of another animal 
and perform a double anastomosis. The success 
of the operation is due to the fine technique elab- 
orated by Carrel. 


The following quotations from a paper. 


entitled, “ Uniterminal and Biterminal Ve- 
nous Transplantations,” by Carrel and 
Guthrie (from the Hull Physiological Labora- 
tory, University of Chicago), Surgery, Gyne- 
cology and Obstetrics, March, 1906, IL, pp. 
266-77, will furnish those interested food for 
thought: 

The transplantation of veins is a new operation, 
and has been largely developed in this. laboratory. 
Therefore its history is short. 

In 1902, however, Carrel had shown that arterio- 
venous anastomoses were possible, and considered 
that all the transplantation of veins were feasible. 
Our present results have entirely confirmed this 
opinion. 

In 1905 we began experimenting in this labora- 
tory’ with the view, among others, of making a 

1 Interstate Medical Journal, XV., No. 6. 

*The italics used in the above quotations are 
my own. 

*The work in this laboratory has been con- 
jointly performed. 
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complete study of the transplantation of veins. 
Several series of experiments were undertaken in 
order to study the results of the uniterminal and 
biterminal venous transplantations, and they were 
thoroughly successful. At this point we wish to 
thank Dr. Stewart for his interest in this work 
and his valuable suggestions, which have con- 
tributed in no small degree to its success. 

In order, therefore, to successfully transplant 
veins on to the arterial system, it was necessary 
to have a technique permitting the union of the 
vessels without hemorrhage or thrombosis. Be- 
sides, positive results must be constant, for a 
method is not satisfactory otherwise. In the first 
experiments (1902), the technique employed did 
not always yield good results. Thrombosis often 
occurred. This was due mainly to the fact that 
the delicacy of the endothelium of the vessels was 
not appreciated. This led to a realization of the 
fact that ordinary surgical methods are inade- 
quate. The methods, for instance, which give 
splendid results in abdominal surgery are much 
too rough for use in vascular surgery. fhe sur- 
gery of the blood vessels is a new and special field, 
and the operative handling must be delicately 
adjusted and adapted to the nature and the reac- 
tions of the tissues. 

According to these considerations, our technique 
was improved by degrees. The threads and the 
needles were the finest and the strongest obtain- 
able. The threads were sterilized in vaseline, and 
applied when heavily coated with the same. The 
vessels were handled very gently, and the endo- 
thelium was protected from drying by isotonic 
sodium chloride solution or by sterilized vaseline. 
No dangerous metallic forceps were used. The 
greatest care was exercised to obtain accurate and 
smooth approximation of the endothelium of the 
vessels. Finally, we developed a technique which 
is equally well adapted for arterio-arterial, veno- 
venous, or arterio-venous anastomoses, and which 
yields uniformly successful results. 

This new technique has been used since August, 
1905. Numerous arterio-venous anastomoses and 
transplantations of veins have been successfully 
performed. Union of the walls of an artery and a 
vein to each other may be made without the sub- 
sequent occurrence of hemorrhage or stenosis. 


Modesty should prevent, but I am unable to 
refrain from remarking in passing that it is 
a singular fact that up till the time Carrel 
and I engaged in the work together he re- 
ported that his experiments did not always 
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yield good results, and that our results almost 
from the beginning of our work together were 
excellent! Indeed, so far as I have been able 
to determine, Carrel working first with 
Berard, then with Morel in France, and later 
by himself in Dr. Carl Beck’s laboratory in 
Chicago, claims only one permanently success- 
ful result.‘ This was an arterio-venous an- 
astomosis made with Morel between the 
jugular vein and carotid artery of a dog. The 
animal was under observation but a short time 
and ultimately was lost, so no direct examina- 
tion of the result was made. But in all prob- 
ability it would have remained good. He at- 
tributed his earlier unsuccessful results to 
“poor asepsis,” but since I have observed that 
moderate infection is of slight importance as 
regards the result which such blood vessels as 
he used are united by the methods perfected 
by him and myself, this, it would seem, is not 
the full explanation. As to priority, it gives 
me great pleasure to express my high regard 
for Dr. Carrel’s persistence in the face of a 
long series of unsuccessful operations and I 
desire to in no way endeavor to attach any 
of the credit he deserves for this devotion. 

Many experimenters have endeavored to sew 
together openings in blood vessels and to unite 
them end-to-end. To verify this statement 
one need only to refer to a modern work on 
surgery, e. g., “American Text-book of 
Surgery,” 1903, p. 292. Murphy, himself the 
author of a successful method of end-to-end 
anastomosis—a method used successfully on 
man—gives a short but valuable summary of 
the literature,® beginning with the successful 
suture of a longitudinal incision in an artery 
in 1762 by Broca. 

The dubious distinction of priority which 
it would appear is the goal sought by some 
of our contemporaries, presents slight at- 
traction to the sincere investigator whose 
reward largely is the consciousness that his 
labors may in the end add a line to the ency- 
clopedia of science. 

“See Surgery, Gynecology and Obstetrics, March, 
1906, II., p. 269. 

*“ Resection of Arteries and Veins Injured in 
Continuity—End-to-End Suture,” Medical Record, 
January 16, 1897. 
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In addition to the references given above a 
list of the more important papers published 
conjointly by Carrel and the writer is ap- 
pended : 

“Functions of a Transplanted Kidney,” Sct- 
ENCE, N. 8., October 13, 1905, XXIL., p. 473. 

“ Extirpation and Replantation of the Thyroid 
Gland with Reversal of the Circulation,” Scrmence, 
N. S., October 27, 1905, XXII., p. 535. 

“Transplantation Biterminale Compléte d’un 
Segment de Veine sur une Artére,” Comptes 
Rendus Heb. des séances de la Société de Biologie, 
Novembre 17, 1905, LIX., pp. 412-13. 

“Successful Transplantation of both Kidneys 
from a Dog into a Bitch, with Removal of both 
Normal Kidneys from the Latter,” Science, N. 
March 9, 1906, XXIII., pp. 394-5. 

“ Results of a Replantation of the Thigh,” Scr- 
ENCE, N. S8., March 9, 1906, XXIII., pp. 393-4. 

“A New Method for the Homoplastic Trans- 
plantation of the Ovary,” Science, N. §8., April 
13, 1906, XXIII., p. 591. C. C. GuTHrRiz 

DEPARTMENT OF PHYSIOLOGY, 

WASHINGTON UNIVERSITY, 
St. Louis 


WILLIAM KEITH BROOKS 


To THE Eprtor or Science: Allow me to call 
attention to several errors that appeared in my 
sketch of William Keith Brooks, in Scrence, 
for the fourth of December, 1908. On page 
777 Brooks’s college education is ascribed to 
his own exertions, but in fact not only did his 
parents put no obstacles in his way but his 
father sent him to Hobart College and later 
to Williams College. It was only his subse- 
quent, post-graduate training, that required 
Brooks’s own labors. Moreover, it is doubtful 
if his experience in his father’s counting-office 
was not after he had finished his college edu- 
cation. Again on page 778 Hobart College is 
confounded with the De Vaux College, a school 
for boys near Niagara Falls. It seems that 
Brooks was a student at Hobart, entering in 
1866, and leaving at the end of his sophomore 
year to go to Williams College, where he grad- 
uated in 1870. Subsequently he taught, as 
one of the masters, at De Vaux College, from 
1870 to 1873. On the same page Tyron should 
read Tryon and H. Tuttle, Albert H. Tuttle. 

E. A. ANDREWS 
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SCIENTIFIC BOOKS 


A Key for the Determination of Rock-forming 
Minerals in Thin Sections. By ALBERT 
JOHANNSEN. New York, John Wiley & 
Sons. 1908. 

This key has been prepared, as the author 
states, for the reason that tables for the optical 
determination of minerals in thin sections 
have heretofore been made of secondary im- 
portance in text-books. Most of the books on 
this subject, while admirable in their way, 
are of more use to trained mineralogists than 
to beginners, this being due principally to the 
absence of “ classification.” 

The book is divided into four parts: Part 
I. treats of introductory optics, measurements 
to be made with the microscope and the 
methods of recognizing the common optical 
characters of minerals. Part II. takes up the 
general discussion of the relations between the 
different members of the common groups of 
minerals. Diagrams are here given to assist 
in the determination of the species in the 
pyroxene, amphibole and feldspar groups. 
The part treating of the feldspars is par- 
ticularly elaborate, giving fourteen methods 
of investigation. Part III. (415 pages) gives 
an explanation of the tables and contains a 
very elaborate scheme for determination, 
based on a systematic identification of the 
fundamental optical characters of the min- 
erals in question, the minerals with similar 


_ optical characters being grouped in the same 


part of the scheme. Following the descrip- 
tion of each mineral are given the distinctions 
between it and other similar minerals. Part 
IV. contains tables of mean indices of re- 
fraction, maximum birefringences, specific 
gravities, and also lists of minerals by crystal- 
line system and “habit.” A summary is ap- 
pended of the optical characters of the 
minerals in alphabetical arrangement, which 
is very convenient, as it does away with the 
necessity of remembering the author’s special 
arrangement, a universal fault to be found 
with other tables. 

This book represents a very elaborate and 
painstaking collation of the important optical 
and crystalline characters of some one hun- 
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dred and sixty-four rock-forming minerals, 
and, for the first time in the literature of the 
subject, the minerals have been arranged in a 
way for systematic optical determination. A 
further advantage lies in the fact that these 
optical and crystalline characters are always 
recorded in the same order and that para- 
graphing is freely used. The author has 
made the introductory discussions on optics 
and determination of optical characters as 
simple as possible, but has given detailed foot- 
notes referring to more complete theoretical 
discussions of the underlying principles. 
Standard authorities have been consulted in 
the preparation of the general data, but the 
tables might have proved more useful had 
authorities been cited. 

The scope of the work along optical lines is 
similar to that covered by Penfield and Brush 
in their “ Tables for Blowpipe Determination 
of Minerals,” 

The scheme is sufficiently elastic to provide 
for mistakes likely to be made in the determi- 
nation of some of the optical characters, as 
for example, extinction angles. Minerals 
with small extinction angles (under 5°) are 
found in two places of the scheme, both with 
minerals with inclined extinction and with 
those with parallel extinction. The micro-pho- 
tographic cuts of interference figures are very 
good and many of the tests are explained with 
the aid of detailed diagrams, so that they may 
be easily and quickly made. A good color 
chart of the interference colors (after Lévy 
and Lacroix) is appended. 

The value of the book might have been in- 
creased by a more detailed description of the 
types of petrographical microscopes and their 
common adjustments. Also the suggested in- 
denting of the pages of the text is a matter 
of much trouble and an arrangement provid- 
ing for this being done by the printer would 
certainly prove of great advantage in subse- 
quent editions. 


L. Mol. L. 


Southern Agriculture. By F. S. Earte. Pp. 
vi-+ 297. Containing 9 half-tone plates, 
many text cuts, and full index. New York, 
The Maemillan Co. 1908. 
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This work has many points of merit to com- 
mend it to the schools of the south and will 
no doubt be widely used as a text-book. It is 
divided into two parts, the first dealing with 
general considerations, such as climate, soil, 
soil management, soil improvement, the 
growth of plants, insects and diseases, and 
closes with a chapter on farm policy and 
management. The second part treats of the 
chief southern agricultural crops, including 
grasses and forage crops, fiber crops, tobacco, 
coffee, fruits, nut crops and forestry, and 
closes with a short chapter on domestic ani- 
mals. 

In the chapter on management of the soil, 
valuable suggestions are given on the use of 
farm implements, a part of agriculture so 
often neglected by writers. A little farther 
on, soil improvement is well treated and the 
relation of leguminous crops to same, with 
recommendations of certain leguminous crops 
for certain kinds of soil. The student is 
shown the relation of the plant to the soil, 


and the functions of the different parts of 


plants. The chapter on spraying and sprays, 
containing formule for different sprays, is 
well arranged and almost indispensable, inas- 
much as crop enemies such as insects and 
fungi are so rapidly increasing in the south 
where heat and moisture are so conducive to 
their welfare. 

In treating of individual crops in the second 
part of the book, the method is to be com- 
mended. First the author deals with the crop 
itself, and then as far as consistent with the 
nature of the plant, takes up a detailed study 
in each individual crop, of soil and climate, 
manuring, methods of planting and cultiva- 
ting, and harvesting. This uniformity of 
method gives the pupil the benefit of compar- 
ing one crop with another on any of these 
points suggested. 

Just what is meant by southern agriculture 
is not suggested by the author, but from the 
numerous references to the tropics and to 
tropical agriculture, it would seem that they 
are included in the title of the book. Pos- 
sibly it would have been better to have gone 
a little further into the general and specific 
methods of tropical agriculture, and have 
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given the book the title “Southern and 
Tropical Agriculture.” 

There seems to be very little excuse for 
devoting twenty-four pages to sugar cane and 
only sixteen to cotton, when the author states 
that cotton is our “ greatest commercial crop,” 
also, only twelve to corn, “ the most important 
crop.” A little more space should have been 
devoted to the best methods of improving cot- 
ton and corn, if not any less to sugar cane, 
especially after the above statements. The 
space devoted to an explanation of the poor 
methods of cotton planting on pages 175 and 
176 could have been better used by giving 
better methods and emphasizing the necessity 
for level cultivation of cotton. It is a better 
paying business, for instance, to lay off new 
rows for your cotton than to follow cotton 
after cotton, as suggested in the text, not- 
withstanding the fact that its danger is hinted 
at on the same page. 

There is no chapter devoted to the dairy 
and live-stock industry, though the importance 
of it is suggested in three places in the book. 
Stock feed can be raised very cheaply in the 
south and the cost of keeping stock is reduced 
to the minimum. No costly shelters are re- 
quired, and it is possible to arrange your 
pastures so that your stock can graze ten or 
eleven months in the year. Besides, at present 
we ship from the south millions of dollars’ 
worth of cotton-seed meal annually, to be used 
for stock feed in other parts of the world, in- 
stead of using it as we should, first through 
live stock to increase the beef and butter 
production of the south, and secondly in the 
form of barnyard manure to fertilize the land 
with. It is believed that the book would have 
been worth more to the schools of the south, 
if a good, lengthy chapter on the live-stock 
industry had been included. 

In conclusion, it seems that the author is 
more at home in his studies of tropical agri- 
culture, and though he has done excellent 
work, many parts of the book read as if the 
information given were not first hand. For 
instance, there is a freshness and an air of 
confidence in those parts that treat of diseases 
and remedies, and the botanical features of 
special crops that are conspicuously lacking 
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in the parts devoted to manuring and cul- 
tivating. 


R. J. H. DeLoacu 


Bermuda in Periodical Literature, with oec- 
easional References to other Works. A 
Bibliography by Grorce Watson Pp. 
ix-+ 275. Printed for the Author. 1907. 
This volume contains 248 pages of refer- 

ences and 24 pages of index; the references 
are arranged alphabetically by publications, 
the index by subject and author, thus pro- 
viding easy access to the contents. Each title 
is followed by a brief note which gives the 
characteristic features of the article, and 
these notes constitute a feature quite as valu- 
able as the references themselves. 

On the last page is a list of references to 
libraries in which a copy of the work cited 
was found. By the choice of fonts and skill- 
ful use of insets the various items of a cita- 
tion are clearly differentiated to the eye, and 
the page is made attractive. The range of 
periodicals cited is very wide, and they cover 
not only newspapers and magazines, but pro- 
ceedings of learned societies. The range of 
subjects is unrestricted, and taken together, 
they comprise nearly all that has appeared con- 
cerning history, description and natural his- 
tory for the last fifty years. The last division 
has been especially well done, for it became 
apparent to Mr. Cole, soon after beginning 
his compilation, that Bermuda has been a 
favorite field for the geologist, the botanist 
and the zoologist. In the preface he says: 


Bearing this in mind, a special effort has been 
made to render the record of their labors as com- 
plete as possible. In order to do this, references 
are made to some works which are not periodicals, 
mostly, however, by authors who have also made 
contributions to periodical literature concerning 
the flora and fauna of those islands. 


The result of this special effort has been to 
provide in one volume a reference to nearly 
every addition made to the flora and fauna 
since (and including) the Challenger expedi- 
tion. The value of such a gathering to the 
botanist and the zoologist can not be over- 
estimated, and this compilation, moreover, has 
proved to be exact and accurate at every point 
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tested by the reviewer. Some idea of the 
manner of treatment may be gathered from 
the fact that nearly fourteen pages are re- 
quired for the direct excerpts from the Chal- 
lenger report, to say nothing of the entries of 
articles appearing elsewhere on the Chal- 
lenger material. The references on birds go 
back to 1849 and come down to 1904; those 
on flora extend from 1700 to 1906; those on 
geology from 1833 to 1906. Moreover, the 
index takes account of the changes in nomen- 
clature (e. g., “ Leptocardians, Goode (1877), 
19. See also Asymmetron”), so that the dif- 
ficulties due to this unfortunate obstacle are 
minimized. 

While natural history is amply represented, 
the other subjects are not neglected. Twenty- 
four pages are given to citations from the 
New York City daily papers and seven pages 
to those from the London Times. The total 
number of citations is 1,382. 

Taken as a whole, the work is a masterpiece 
of bibliography. To take up the chronicles of 
a somewhat remote island and set them down 
in order in these days of wide-spread publica- 
tion seems a task almost impossible to per- 
form in a creditable manner, and a thankless 
task when done. Mr. Cole’s work is excel- 
lently well done, and he will earn the hearty 
thanks of every botanist and zoologist who 
has occasion to use the volume. In view of 
the forthcoming tercentennial celebration to 
be held in Bermuda next year, the colony may 
well thank Mr. Cole for so handy a volume 
of reference. 


C. L. Briston 


SCIENTIFIC JOURNALS AND ARTICLES 


Terrestrial Magnetism and Electricity for 
December contains the following articles: 
“Solar Magnetism,” by W. J. Humphreys; 
“ Note on the Magnetic Effect of Winds,” by 
W. J. Humphreys; “Solar Magnetie Fields 
and the Cause of Terrestrial Magnetism,” 
by W. Sutherland; “ Note on Sutherland’s 
Article,” by G. E. Hale; “On the Probable 
Existence of a Magnetic Field in Sun-spots,” 
by G. E. Hale; “On the Distribution of Mag- 
netism over the Earth’s Surface, IT.,” by P. 
T. Passalskij, translated by Paul Wernicky; 
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“ Results of Recent Magnetic Observations in 
Mexico (1906-8),” by Felipe Valle; “The 
Magnetic Storms of September, 1908,” by O. 
H. Tittmann; “ Letters to Editor,” “ Notes,” 


ete. 


THE NEWEST ANCIENT MAN 


Yesterday (December 14) before the Acad- 
emy of Sciences Professor Edmond Perrier, 
director of the Museum d’Histoire Naturelle 
exhibited a skull to which he ascribes a great 
importance. The skull, together with other 
parts of the skeleton (bones of the upper and 
lower limbs), was found about six months ago 
by two abbés (Bouyssonie and Bardon) in 
some excavations being made near Chapelle- 
aux-Saints in the Corréze. 

The rock strata in which these bones were 
found are, according to M. Perrier, of middle 
Pleistocene age. 

The skull is that of a man of extremely 
low type, an ape-man, or perhaps of a man-ape 
of greater cranial capacity than any at present 
known. This great cerebral development 
leads M. Perrier to consider it, on the whole, 
a human skull. But the very thick, low 
cranial dome, the flattened forehead and pro- 
nounced orbital ridges, the broad nose sepa- 
rated from the forehead by a deep furrow, 
and the much elongated snout-like maxillaries 
combine to give the skull a marked gorilla-like 
seeming. The brain cavity, however, is as 
already said, very much larger than that of 
the gorilla or any other present-day anthro- 
poid. 

The limb bones are curved and present a 
conformation which indicates that this Pleis- 
tocene man walked more often on all-fours 
than in an erect position. The bones seem to 
be fairly intermediate between those of a man 
and those of the present-day anthropoids. 

Altogether Professor Perrier (whose scien- 
tifie standing gives his opinions in the matter 
high authority) believes that he has in his 
hands—the specimens have been purchased by 
the museum—remains much more ancient 
than those of Neanderthal or Spy, and 
actually representing a type intermediate be- 
tween Pithecanthropus and present man. 
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Those interested should watch for the more 
detailed and authoritative report of Professor 
Perrier’s account which will appear in the 
Comptes Rendus. 


Vernon L. 
Paris, 
December 15 


THE INDIANA UNIVERSITY EXPEDITION 
TO BRITISH GUIANA 


Proressor Cart EIGENMANN, dean of the 
Graduate School of Indiana University, has 
just returned from a four months’ trip to 
British Guiana, where he was engaged in the 
study and collection of South American fishes. 
He was accompanied by S. E. Shideler as a 
volunteer assistant. Professor Eigenmann is - 
now engaged in a monograph of the fresh- 
water fishes of tropical America. The trip to 
British Guiana had three objects. It was in- 
tended to collect as many species of fresh- 
water fishes as possible from one of the South 
American rivers flowing north; tc photograph 
living fishes, and to collect on the plateau of 
Guiana. 

Fishes were collected near the mouths of 
rivers from the Berbice River on the east to 
Morawhana near the Orinoco on the west. 
In the Demarara River collections were made 
at Georgetown, at Nismar, near the head of 
tide water, about sixty miles from the coast, 
and at Malali, almost thirty. miles further up 
stream at the first rapids. 

In the Esseauibo River collections were 
made at Bartica, Rockstone, Crab Falls and 
the Warraputa Cataract. 

For an attack on the Guiana Plateau the 
Potaro River was selected. It is a tributary 
of the Essequibo about ninety miles from the 
coast. There are a series of short cataracts 
with long stretches of navigable water in be- 
tween. The first of the rapids are at Tuma- 
tumari where extensive collections were made. 
From the next rapids, near Potaro Landing a 
path of seven miles brings one above the 
Ichaura, Aurituk, Cobanatuk and Pakatuk 
Cataracts to Cangaruma. From here on the 
trip was continued with the boats and crew of 
sixteen Indians, generously put at the service 


of the expedition by Messrs. G. Linnel and 
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Edward Bovalius of the Essequibo Explora- 
tion Company. 

Progress above Cangaruma was retarded 
slightly by fever. A portage at Amatuk and 
another at Waratuk with two days paddling 
brought the expedition to Turkeit at the base 
of a series of Cataracts at the head of which 
is Kaieteur Fall, the show place of British 
Guiana. The Potaro here leaps 741 feet from 
the plateau to the Potaro Gorge below. 

A portage of 24 hours carries one from 
Tukeit to the Savannah above the falls. Mr. 
Schideler returned from this point to collect 
near the coast, while Professor Eigenmann 
continued with thirteen Indians to Holmia 
and Arnataima, the first cataract above 
Holmia. 

Thorough collecting was undertaken in the 
Potaro above and below the Kaietue with the 
use of hooks, seines, dynamite and most 
effectively with Haiara, the poison used by 
the natives in their fishing. The expedition 
was thoroughly satisfactory although few 
photographs of fishes could be taken on ac- 
count of the labor necessary to secure suitable 
specimens. 

It is hoped that it will be made possible to 
continue the exploration of the Guiana 
Plateau which sends rivers over heavy falls to 
the Essequibo, Orinoco and Amazon from 
around Roraima, possibly the oldest land area 
of South America. 

The bit of most satisfactory discovery is 
that Gasteropelecus, an aberrant characin, 
flies. This fish has the most amazing struc- 
ture for a characin. It possesses huge 
pectorals, a tremendous “sternum” and 
pectoral muscles to correspond. It was fre- 
quently seen to dart from in front of the boat, 
float its pectorals while part of its tail and 
sternum remained in the water and then in 
the last five or ten feet of its 45-foot flight 
clear the water. As long as part of the fish 
remains in the water the pectorals touch the 
water with each stroke. Not the least in- 
teresting fact is that their line of evolution 
from generalized Characins is indicated by the 
still-existing genera like Chalceus and Pseudo- 
corynosoma. 
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SPECIAL ARTICLES 
SPECTRUM OF COMET MOREHOUSE 


THE spectrum of this comet has been under 
observation here since October 28, with the 
use of a Zeiss photographic doublet of 145 mm. 
aperture and 81 cm. focal length, made of 
“ ultra-violet ” glass, over which was placed a 
15° objective-prism of the same glass and 
aperture. With an exposure of fifteen 
minutes the head of the comet then gave a 
sufficiently strong impression, showing a row 
of seven knots. With longer exposure the tail 
could be well traced from some knots until it 
ran off the plate, at a distance of 3°. 

The absence of a continuous spectrum was 
striking, and on no plate thus far obtained has 
it been certainly visible. This indicates that 
during this period the reflected light has been 
exceedingly weak in both head and tail rela- 
tively to the intrinsic light due to the carbon 
and cyanogen bands. 

A very small quartz spectrograph was also 
attached to the same telescope, and plates hav- 
ing the advantage of a comparison spectrum 
were obtained on four nights. Twenty-one 
satisfactory plates were obtained with the ob- 
jective-prism on eleven dates. All the plates 
were made by Parkhurst, with assistance, when 
necessary, from Frost. 

The measurements of wave-length are quite 
uncertain on account of the very small scale 
of the spectrum with either apparatus—only 
2.5 mm. from H B (\ 4861) to H@ (\ 3798) 
with quartz spectrograph (3.0 mm. with ob- 
jective-prism)—but we have been surprised at 
the accordance of our measures on different 
plates. It is difficult to make settings on the 
edges of the cometary bands on account of 
their diffuseness, so that it is often necessary 
to be content with settings on the centers of 
the knots. 

We regard the identification as certain for 
the third and fourth carbon bands (edges at 
45165 and 4737) and the first, third and 
fourth cyanogen bands (\ 4601, 3883, 3590). 
These carbon bands are two of the three bands 
characteristic of cometary spectra, and often, 
perhaps generally, ascribed to a hydrocarbon. 
The other one, at 5635, did not affect our 
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plates. We have measured other bands as 


follows: 
Extending from about 4290 to 4250 with 


center at A 4267. 
Extending from A 4030 to \ 3995 with center at 


about 4015. 
Center at about \ 3915, less refrangible edge at 


about A 3920. 
Center at about A 3795. 


Those at \ 4267 and \ 3920 fall in the posi- 
tion of the only lines (as contrasted with 
bands) in the carbon spectrum in this region, 
but we do not regard this as an identification. 

The tail extends out in very different inten- 
sities from some of the knots: thus \ 4737 has 
only a small extent of tail, but the knots at 
\ 4737 and 3883 give the appearance of a 
greater development than the others in the 
direction away from the tail, 7. e., toward the 
front of the head. 

Otherwise the spectral images of the tail 
exhibit the same general structure shown by 
direct photographs of the comet on the same 
nights. No marked changes in the chemical 
constitution of the tail have been observed by 
us between October 28 and December 1.: It is 
interesting to note, however, that this simple 
apparatus would have been competent to show 
any differences in constitution such as called 
for by Bredichin’s theory, had it been used on 


September 16, when the direction of the tail — 


changed through a large angle from its direc- 
tion before and after that date. 

A detailed account of our study of these 
plates, with reproductions of some of them, 
will appear later in the Astrophysical Journal. 


Epwin B. Frost, 
J. A, PARKHURST 
YERKES OBSERVATORY, 
December 2, 1908 


A SIMPLIFIED APPARATUS FOR DRAWING WITH THE 
AID OF THE PROJECTION MICROSCOPE 


In a number of laboratories there are in use 
devices for drawing by the aid of a projection 
lantern. These vary in complexity from a 
simple easel at which is traced the direct pro- 
jection of the image, to comfortable dark 
rooms especially equipped for this work and 
with an apparatus for reflecting the image to 
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the table at which the artist sits. The first 
type is inconvenient and fatiguing, the second, 
on account of both the expense and the space 
demanded, is not available in every laboratory. 
It was Professor S. H. Gage’s complete and 
excellent equipment that suggested the here- 
described simple device, to be used in the lec- 
ture-room where the projection outfit stands, 
without duplication of apparatus or require- 
ment of extra space. 

It consists merely of a rod holding a mirror 
at an, angle of exactly 45°, clamped to the 
stand which carries the projection lantern or 
the microprojection outfit. With this in use 
one may sit at a table in a darkened room and 
trace the projection of microscopic prepara- 
tions, lantern-slides or of photographic nega- 
tives. A glance at the diagram will show the 
extreme simplicity of the parts involved. 


A, shown also in end-section at A’, is a 
piece of wood two by two inches and about 
three feet long, grooved by means of a rabbet 
plane so as to clamp firmly to the lantern 
table (see A’). The arm B bears the two 
grooved strips C which carry at an angle of 
45° the mirror D. This casts the image on 
the drawing surface E, where it may be traced 
with ease. 

The magnification depends directly upon the 
distance of the drawing board from the mirror. 
Thus if the enlargement is two times when 
line E-D is ten inches, the image will be en- 
larged four times if line E—D is twenty inches. 
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Magnification also depends, of course, upon 
the distance of mirror from the lens. 

The apparatus has been especially helpful in 
making rapidly, and to seale, accurate draw- 
ings of insect wings, mouth-parts and the like. 
One student, who was also working in verte- 
brate zoology, found it of the greatest service 
in making from negatives enlarged drawings 
of the arrangement and distribution of the 
scales of various reptiles. But in addition to 
this outline work it is also perfectly feasible 
to use it with more detailed drawings from 
microscopic preparations if the room be well 
darkened. It is quite possible that a similar 
device has long been in use by others, but I 
have failed to find any mention of it and I 
have, therefore, thought that this description 
might be of aid to some. 

Wm. A. Rmey 


SOCIETIES AND ACADEMIES 
THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


THE 655th meeting was held November 21, 1908, 
President Bauer in the chair. Three papers were 
read at this meeting, as follows: 


The Radiation Laws of Metals: W. W. CoBLENTZz. 
A knowledge of the laws governing the radiation 
of metals with variation in temperature is of 
interest in connection with the numerous specula- 
tions offered to explain the great light emissivity, 
i. e., the high luminous efficieney of the new in- 
candescent lamps with metal filaments. 

The speaker described some results obtained in 
an investigation of the most important so-called 
constant, a, of the type which obtains for a 
“black body” in which a—1=—4, in Stefan’s 
law of total radiation. The substances examined 
were tungsten, tantalum, osmium, platinum and 
several types of carbon filaments, usually in the 
form of 110-volt incandescent lamps. The spectral 
distribution of energy was measured with a bolom- 
eter. 

It was found that the so-called’ constant, a, 
decreased with rise in temperature, and in all 
cases higher in value than that of platinum. 

It seems to be a physical property of metals to 
have a low reflecting power in the visible, and 
especially in the ultra-violet, part of the spectrum. 
Throughout the infra-red the reflecting power of 
metals is uniformly high. The low reflecting 
power in the visible spectrum causes an abnor- 
mally high emission in this region, which, in con- 
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nection with the high values of the so-called 
constant, a, accounts for the high luminous efli- 
ciency. 

Although it seems to have been overlooked 
heretofore, it is obvious that the so-called con- 
stant, a, must decrease in value and approach 
that of a “black body,” otherwise a point would 
be attainable at which the radiation is greater 
than that of a black body at the same tem- 
perature. 

From the results obtained it is evident that the 
spectral emissivity function of metals must be far 
more complex than that given in the Wien equa- 
tion. Since the emissivity is a function of the 
reflecting power, which is a function of the re- 
fractive index and of the absorptive coefficient, 
which, in turn, are functions of the temperature, 
the wave-length and the electrical conductivity, 
it is evident that the spectral emissivity equations 
must contain factors which will take account of 
these phenomena. 


Determination of Flexure of Pendulum Supports 
by the Interferometer: W. H. Burcer. 

In measuring the force of gravity by means of 
a swinging pendulum, the observations are neces- 
sarily made under varying conditions, and the 
period of vibration of the pendulum is conse- 
quently affected by many causes, and corrections 
have to be applied before the value of g can be 
ascertained. One of the important corrections 
results from the elastic yielding of the pendulum 
support. Several methods have been used to 
measure the flexure of the pendulum support and 
to ascertain its effect upon the period of the 
oscillating pendulum. Each of these methods 
contains some doubtful assumptions, and to avoid 
which the new plan of employing the interfer- 
ometer for measuring the absolute displacement 
due to flexure of pendulum support was devised 
by Messrs. Hayford and Fischer, of the Coast and 
Geodetic Survey. The instrument used is a modi- 
fied form of the Michelson interferometer. In 
observing, the instrument is separated into two 
parts, the main body of the instrument, and the 
mirror attached to the pendulum case, each being 
carried on entirely separate supports. 

The experiments carried out by the speaker 
included tests of flexure of both pendulum case 
and of the pier upon which the case was mounted. 
The displacements were found to be movements of 
rotation. For comparison the static force method 
was also used in the experiments. Measurements 
of displacement were made with the pendulum 
case mounted with various substances between the 
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foot plates and pier. The investigations with the 
interferometer are still in progress, but it was 
the speaker’s belief that the results so far at- 
tained should show that a distinct advance will 
be made in gravity observations when the flexure 
is determined by means of the interferometer. 

Construction of Scientific Instruments and Their 

Adjustment; F, E, Wrieut. 

The paper dealt with the importance to science 
of knowing the degree of accuracy of scientific 
results, and the influence which the construction 
of the instrument may exercise in scientific in- 
vestigation. 

Under the head of informal communications, 
W. J. Humphreys spoke of the possible magnetic 
effect on the earth of wind storms, and of the 
recent discoveries made at Mt. Wilson regarding 
sun-spots. 

R. L. Faris, 
Secretary 


THE NEW YORK ACADEMY OF SCIENCES. SECTION 
OF ASTRONOMY, PHYSICS AND CHEMISTRY 


Ar a meeting held on November 16 at the 
American Museum of Natural History Professor 
D. W. Hering was nominated for chairman of the 
section and a vice-president of the society for the 
ensuing year. Professor Wm. Campbell was re- 
elected secretary. The following papers were then 
presented : 

On the Electrolytic Refining of Iron: E. F. Kern. 

The previous work on this subject was reviewed ; 
first, electroplating iron upon the surface of en- 
graved copper plates to obtain a hard facing; 
then the work of Burgess and Hambueschen, of 
Gee, of Neuburger and von Klobukow, of Skrabel, 
of Maximowitsch and of Cowper-Coles. The elec- 
trolytes which have been most generally used are 
neutral solutions of ferrous sulphate or ferrous 
chloride containing respectively the sulphates or 
chlorides of ammonium. Smoother deposits were 
obtained by the presence of magnesium sulphate 
in an electrolyte of ferrous ammonium sulphate; 
by stirring the electrolyte; at a temperature of 
60-70° C. Oxidation retarded by addition of gly- 
cerine, Precipitation of basic salts prevented by 
adding just sufficient acid to clear the solution. 
The iron deposited was a hard, brittle, crystalline 
mass, over 99.9 per cent. pure. 

From experiments carried on in the department 
of metallurgy, Columbia University, it was found 
that neutral ferrous fluosilicate electrolytes are 
not suitable, as they are slowly decomposed with 
the separation out of silica. 
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Good deposits were obtained from neutral elec- 
trolytes containing either 8 per cent. iron, as 
FeSO,, or 6 per cent. iron and 3 per cent. sodium, 
as sulphates, or 8 per cent. iron and 4 per cent. 
sodium, as chlorides. With a current density of 
10 to 20 amperes per square foot and a tempera- 
ture of 50° C., the electromotive force for the first 
solution was 0.8 to 0.95 volt, for the second 0.5 
to 0.85 volt, for the third 0.4 to 0.5 volt. The 
paper concluded with a discussion of the costs of 
electrolytic refining of iron. 

W. Campbell read a paper on the “Use of 
Metallography in Certain Problems in Concentra- 
tion.” The unsuccessful attempts to concentrate 
the nickel in nickeliferous pyrrhotites were prob- 
ably due to the fine condition of the pentlandite. 
Slides illustrating the structure of ores from dif- 
ferent localities were shown. The structure of 
certain magnetic lead ores from Idaho was seen 
to be a fine-grained complex containing magnetite, 
quartz, calcite and other gangue, blende and 
galena, which were deposited in about that order. 
Magnetic separators applied to the zinc-lead mid- 
dlings from the jigs yielded a lead-rich concen- 
trate which was taken out by the magnets. The 
structure of a zine ore at ground-water level, 
from New Mexico, was shown to be mainly 
rosettes and compact masses of specular hematite 
with zine blende in the interstitial spaces. The 
following order was indicated: pyrite, hematite, 
chalcopyrite, blende and a little gangue. The 
difficulty in concentrating the zinc was due in 
part to structure. 

W. Campbell read some notes on a “ Visit to 
the Collieries and Iron and Steel Plants of Nova 
Scotia,” illustrated by numerous lantern slides. 
The visit was made with the Canadian Mining 
Institute during the summer. The collieries of 
the Dominion Coal Company at Glace Bay were 
first seen, then the plant of the Dominion Iron and 
Steel Company. Piers with mechanical unloaders 
for ore from Newfoundland; four blast furnaces; 
ore beds for winter stock, blowing engines, etc.; 
two Bessemer converters, ten open-hearth fur- 
naces; rail mill, rod mill; coke ovens and coal- 
washing plant. At North Sydney the Nova Scotia 
Steel and Coal Company has coal and ore piers, 
with two steam Wellman Seaver Morgan ore un- 
loading cranes. Wabana ore from Bell Island, 
Newfoundland, averages 55 per cent. Fe. At 
Sydney mines the various collieries were visited. 
Here are coke ovens and coal washer, one blast 
furnace (200 tons a day), three forty-ton basic 
open-hearth furnaces and one rolling furnace of 
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180 tons used as mixer. Ingots are sent to the 
rolling mills at New Glasgow. 
CAMPBELL, 
Secretary 
COLUMBIA UNIVERSITY, 
New 


THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND 
MEDICINE 

Tue thirtieth meeting of the society was held 
at the College of Physicians and Surgeons, Oc- 
tober 21, 1908, with President Lee in the chair. 

Members present: Alsberg, Atkinson, Auer, 
Banzhaf, Burton-Opitz, Crile, Dakin, Ewing, 
Famulener, Flexner, Gies, Harris, Jobling, Joseph, 
Kast, Lee, Levene, Levin, Lusk, Mandel (A. R.), 
Meltzer, Meyer, Morgan, Noguchi, Opie, Park, 
Pearce, Shaffer, Terry, Van Slyke, Weil, Wells, 
Wolf. 

Members elected: C. C. Guthrie, E. P. Lyon 
and Mazyck P. Ravenel. 


Scientific Program‘ 

“Studies on the Chemistry of Anaphylaxis,” 
H. Gideon Wells. 

“Further Observations on the Clinical Aspects 
of Hemolysis,” George W. Crile. 

“The Behavior of Alanin in Metabolism,” A. I. 
Ringer and Graham Lusk. 

“An Important Source of Error in Heller’s 
Test for Urinary Protein,” William Weinberger 
(by invitation). 

“A Clamp for Direct Transfusion of Blood” 
(a demonstration), Isaac Levin. 

“The Further Separation of Antitoxin from its 
Associated Protein in Horse Serum,” Edwin J. 
Banzhaf. 

“ Multiple Tumors in Mice,” J. W. Jobling. 

“On Plastein,’ D. D. Van Slyke and P. A. 
Levene. 

“The Action of Bile and Some of its Constitu- 
ents upon Intestinal Peristalsis and the Circula- 
tion,” Isaac Ott and John C. Scott. 

“The Urie Acid Excretion of Normal Men,” 
Paul J. Hanzlik and Philip B. Hawk. 

“Hemolysins in the Sera of Carcinoma and 
Syphilis,” S. Peskind (by invitation). 

* Authors’ abstracts of the papers read before 
the Society for Experimental Biology and Medi- 
cine are published in the Proceedings of the So- 
ciety for Experimental Biology and Medicine, A 
number is issued shortly after each meeting, and 
costs twenty cents a copy. Copies may be ob- 
tained from the managing editor, William J. Gies, 
437 West 59th Street, New York. 
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“The Effect of Instilling Adrenalin Chloride 
into the Mammalian Eye,” W. H. Schultz (by 
invitation). 

“Suecessful Canine Infection with Cultures of 
Leishmania infantum (Ch. Nicolle),” Frederick 
G. Novy. 

“ New Apparatus for Use in Metabolism Work ” 
(a demonstration), William J. Gies. 

WILLIAM J. 
Secretary 


THE BIOLOGICAL SECTION OF THE ACADEMY OF 
SCIENCE AND ART OF PITTSBURG 


AT a regular meeting of the section on December 
1, Mr Richard R. Hice, of Beaver, Pa., spoke on 
the “ Preglacial Drainage of Western Pennsy]l- 
vania.” Mr. Hice gave a concise summary of the 
work of Carll, White, Foshay, Jillson, Leverett, 
Campbell and Hice on the drainage of this part 
of the state. As outlined by him, the history of 
the region has been as follows: In the late Ter- 
tiary there existed a fairly well-developed river 
system draining northward into the Erie basin. 
through the upper Ohio and Beaver valleys. This 
system was destroyed by the advance of the Kan- 
san ice, which dammed the rivers, forming Lake 
Monongahela. The water was thus raised to such 
a height that it spilled over the divide below 
Wheeling, and the formation of the present Ohio 
was begun. A period of uplift followed, during 
which the rivers draining toward the southwest 
eut their channels far below the present level of 
the river bottoms. During the later part of the 
Wisconsin ice-advance and following the retreat 
of the ice, there was a settling of the land and the 
valleys were filled to a point above the present 
stream level with glacial débris. At the present 
time the streams are engaged in lowering their 
beds in these sands and gravels. 

Percy E. RayMonp, 
Secretary 


THE ELISHA MITCHELL SCIENTIFIC SOCIETY OF THE 
UNIVERSITY OF NORTH CAROLINA 


Tue 180th meeting of the society was held in 
Chemistry Hall on Tuesday, November 10, 1908, 
7:30 p.m. The program was as follows: 

“A Trip to Europe for Geographical Study” 
(illustrated with lantern slides), Professor Col- 
lier Cobb. 

“ A Rapid Method for Determination of Oil in 
Cotton-seed Products,” Professor Chas. H. Herty. 

ALvIn S. WHEEER, 
Recording Secretary 
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